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HE purpose of the American Economic Assocta- 
tion, according to its charter, is the encourage- 
ment of economic research, the issue of publications 
on economic subjects, and the encouragement of 
perfect freedom of economic discussion. The Associa- 
tion as such takes no partisan attitude, nor does it 
commit its members to any position on practical eco- 
nomic questions. It is the organ of no party, sect, or in- 
stitution. People of all shades of economic opinion are 
found among its members, and widely different issues 
are given a hearing in its annual meetings and through 
its publications. The Association, therefore, assumes 
no responsibility for the opinions expressed by those 
who participate in its meetings. Moreover, the papers 
presented are the personal opinions of the authors and 
do not commit the organizations or institutions with 
which they are associated. 


Editors’ Introduction 


This volume contains the Papers and 
Proceedings of the ninetieth annual meet- 
ing of the American Economic Association. 
The Proceedings consist of the record of 
the business activities of the Association: 
the annual membership meeting; the March 
and December meetings of the Executive 
Committee; and reports of various Associa- 
tion officers and committees. As with the 
Notes section in each issue of the American 
Economic Review, they are published to 
keep the members informed and encourage 
them to participate in the Association’s af- 
fairs. 

The Papers constitute the greater part of 
this volume. They are roughly equivalent to 
two regular issues of the American Eco- 
nomic Review, but are published under dif- 
ferent procedures. About a year in ad- 
vance, the Association’s President-elect (in 
1977 Jacob Marschak, in 1978 Robert 
Solow) acting as program chairman, 
decides on the topics of sessions at which 
papers will be presented. This is done after 
consultation and comment, both 
volunteered and solicited, from a wide 
range of individuals. The program chairman 
also sets limits on the length of papers at 
various sessions, and invites persons to or- 
ganize these sessions. Each session orga- 
nizer in turn invites several persons 
(usually two or three) to give papers on the 
topic of the session, and asks others to give 
comments on the papers. Some of the 
sessions are devoted to contributed rather 
than invited papers. The program chairman 
decides at the time of organization which 
sessions are to be printed. The papers to be 
published are sent to the editorial office of 
the Review about a month before the meet- 
Ings; the editors of the Papers and Proceea- 
ings check them for length and content, and 
send the authors comments and sugges- 
tions. 

In 1977 there were two significant depar- 
tures from the most recent issues. First it 
was the desire of Jacob Marschak, the 
program chairman, that wherever possible 
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comments be published together with the 
papers. To accommodate the space re- 
quired for the comments, the length of the 
papers was severely restricted to 3500, 
3000, or 2500 words, depending on the 
number of papers in a given session. Not al! 
comments were published. Some arrived 
too late for the printing deadline, some 
were delivered orally at the meetings and 
not written up for publication. In deciding 
which comments to publish, we relied 
heavily on recommendations made by the 
session chairmen. The second departure is 
that the program chairman decided to 
publish only invited papers. 

The rules under which these papers are 
published are quite different from those 
governing articles appearing in regular 
issues of the Review. Their length is strictly 
controlled. Their content and range of sub- 
ject matter reflects the wishes of the 
program chairman to explore and expose 
the current state of economic research and 
thinking. In many cases they are explora- 
tory and discursive rather than definitive 
presentations of research findings. While 
we do edit the papers to improve content 
and style, to satisfy space constraints, and 
to eliminate repetition, we do not subject 
the papers to any refereeing process, and 
publication of any paper received prior to 
the printing deadline that satisfies space re- 
quirements is virtually guaranteed. 

We would refuse to publish a paper if we 
concluded after reading it that it was utterly 
without merit; no paper has yet been re- 
jected on these grounds. The Executive 
Committee has established another ground 
for rejection: if a paper cannot be cut to 
meet space requirements, we may ask the 
author to authorize its consideration for 
publication in-a regular issue of the Review 
(subject to the usual refereeing process). Or 
the author may be asked to withdraw the 
paper and submit it elsewhere. 

These policies serve a number of im- 
portant purposes: The papers can be 
published without the long delays imposed 
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by the refereeing process. They are short 
papers, covering a wide variety of subjects, 
and in most cases can be understood by 
nonspecialists. Authors receive a chance to 
report on research just completed, discuss 
topical subjects in an informal way, and to 
summarize longer forthcoming publica- 
tions. Readers get a chance to browse 
among a large number of articles which are 
outside their major areas of interest, but 
which are not as specialized or as technical 
as those sometimes found in the regular 
journals. And while the papers are not 
refereed, they do provide an accurate pic- 
ture of the state of thinking in many of the 
fields of economics. 

As many are aware, Jacob Marschak, the 
program chairman and President-elect for 
1977, died suddenly on July 27, 1977. He 
was responsible for organizing the program 
of these meetings. During the year Mar- 
schak received considerable assistance 
from his colleague Jack Hirshleifer. After 
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Marschak’s death Hirshleifer served as 
program chairman. In his introductory note 
to the program Hirshleifer characterized it 
as follows: 


"Professor Marschak chose three 
main themes for the 1977 American 
Economic Association meetings: (1) 
the boundaries of economics, with 
several sessions on how economics 
has related and might relate to other 
scientific and humanistic disciplines; 
(2) macroeconomics, with emphasis 
both upon the goals and the effec- 
tiveness of policy; and (3) the ap- 
plication of economics to societal 
problems. The proceedings will 
constitute for his many friends, 
students, and colleagues, a memorial 
of the achievements and influence of 
Jacob Marschak..’’ 


GEORGE H. Borts 
JAMES A. HANSON 


Jacob Marschak, 1898—1977 


Jacob Marschak’s great contributions to 
economics and to social science are of two 
kinds: First, through his keen perception, 
his original thought, his research, writing, 
and lectures. Second, through being a 
natural leader of others, and both an initia- 
tor and a catalyst of research discussions. 
Students, staff members, and colleagues 
were drawn to him by his intellectual 
honesty, his ability to involve those around 
him, his wit, and his sharp insights into 
ideas and men. 

The two contributions are two closely 
connected aspects of one whole man. Even 
so, with changing circumstances, the rela- 
tive emphasis on his own thought and on 
inspiring others has fluctuated. 

The Chicago period in Marschak’s life 
was one that brought out his leadership 
qualities in full strength. In my account of 
that period of Marschak’s scientific life I 
will not try to separate the two aspects of 
his role. I will actually start a little earlier, 
from soon after Marschak joined the faculty 
of the New School for Social Research in 
1939. 

In those difficult years, Marschak or- 
ganized, and was the soul of, a seminar on 
econometric methods and results that met 
periodically, drawing its regular par- 
ticipants from the greater New York area, 
with occasional visitors from more distant 
centers. The participants and visitors in- 
cluded Sidney Alexander, Franz Alt, 
Trygve Haavelmo, Carl Kaysen, myself, 
Wassily Leontief, Franco Modigliani, 
Albert Neisser, Paul Samuelson, Joseph 
Schumpeter, Abraham Wald, and probably 
several others whose names I have been 
unable to recall or trace. 

In that period explicit formulation of a 
full set of quantitative relations of eco- 
nomic behavior was still met with reserve if 
not suspicion. To its participants, 
therefore, the seminar was an oasis. of 
econometric discussion in the New York 
area. In the words of one of them, Mar- 
schak instilled in the seminar a strong 


penchant for the fundamental problems. 
The seminar met on the premises of the Na- 
tional Bureau of Economic Research, at 
Columbus Circle and at Hillside, thanks to 
the hospitality of its Director and staff. 

The contacts between Marschak, 
Haavelmo, and Wald were particularly 
intensive in this period. Their interactions 
came to fruition in three fundamental 
papers that appeared within the span of one 
and one-half years, the first one by 
Haavelmo, “‘On the Statistical Implications 
of a System of Simultaneous Equations” 
(January 1943), the next by Mann and 
Wald, “On the Statistical Treatment of 
Stochastic Difference Equations,” (July— 
October, 1943), and the third by Marschak 
and Andrews on ‘Random Simultaneous 
Equations and the Theory of Production,” 
(July—Cctober 1944.) 

These papers knitted together three dis- 
tinct fields of inquiry. Between them, the 
authors took from economic theory the 
explanation of the determination of eco- 
nomic quantities, prices, or values by a 
system of simultaneous equations. They re- 
built and generalized the methods of statis- 
tical regression to take the joint determina- 
tion of economic variables into account. Fi- 
nally, the repetitiousness over time of these 
interactions of prices and quantities made it 
possible to apply the statistical theory of 
stochastic difference equations. 

To my knowledge the Marshak- 
Andrews paper was the first in which the 
new approach proposed by Haavelmo was 
applied to estimate economic behavior rela- 
tionships. It was followed in 1947 by a 
paper by Haavelmo, and another jointly by 
Haavelmo and Girshick, applying the new 
methods to estimate the marginal 
propensity to consume in the former paper, 
and demand and supply functions for food 
in the latter. 

Mear:while, the scene had shifted to the 
University of Chicago, to which Marschak 
moved in 1943 and where he assumed the 
Directorship of the Cowles Commission for 


Research in Economics. In that role Mar- 
schak’s vision and persistence led to a 
systematic development and application of 
the new methods to the econometrics of 
markets and of macroeconomic stability or 
fluctuations. By a process mixing empathy 
with shrewd selection, he assembled an 
unavoidably somewhat rotating cross-disci- 
plinary staff, from among whom I mention 
Theodore Anderson, Kenneth Arrow, 
Herman Chernoff, Carl Christ, Evsey 
Domar, Trygve Haavelmo, Leonid 
Hurwicz, Lawrence Klein, myself, Don 
Patinkin, Herman Rubin, and Sam Schurr. 

Marschak himself contributed charac- 
teristically pithy and terse opening chapters 
to the two methodological volumes that 
were a part of this development. These 
chapters supplied a framework and direc- 
tion for the interrelated efforts of the 
members of the team. The principal ap- 
plication carried through in that period was 
Lawrence Klein’s volume ‘‘Economic 
Fluctuations in the United States, 1921- 
41,” which became an important bridge 
between Tinbergen’s pioneering models 
from just before the war and the extended 
development of econometric modeling of 
the present day—-a symbiosis of academic 
research projects and a modeling industry 
that appears to be meeting the market test. 

As always, so in the Chicago period 
Marschak attracted members of neighbor- 
ing institutions who: took part.in the re- 
search discussions. Abba Lerner, then of 
Roosevelt College, Franco Modigliani, 
while at the University of Illinois, and 
Herbert Simon, then at the Illinois Institute 
of Technology, were frequent participants. 

As time went on, the interests of the 
group diversified, and Marschak intensified 
his concerns with the theory of money and 
the theory of decisions under uncer- 
tainty by individuals and organizations 
that have occupied him throughout his 
career. His fundamental contributions in 
these areas will be described by Kenneth 
Arrow. 

But I still want to share with you my per- 
sonal experiences of Jascha Marschak, the 
man himself, as revealed in conversations 
and in actions. 
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He was a citizen of the World, whose 
career extended over four countries. The 
earliest activity that he described to me was 
his service, aS a very young man, as 
Minister of Labor in the short-lived Coali- 
tion Government of the Terek Republic in 
the North Caucasus (predominantly a Men- 
shevik, in European terms a Social-Demo- 
cratic, regime). 

Jascha, conveying a sense of the tragi- 
comic aspects of that experience, described 
that government to me as a paedocracy 
(paidokratia, a government of children). He 
also related a warning of its impending 
overthrow that he had recetved from a 
person with a longer local experience. This 
man had warned: ‘‘When the corn has 
grown high enough to conceal a man on 
horseback, the government will fall.” That, 
Jascha said, is what happened. 

Most of Jascha’s professional contribu- 
tions were made in the Weimar Republic of 
Germany, in England in the years before 
the World War II, and in the United States 
during and after the war. In a conversation 
about the experience of changing countries 
of residence, he told me that, in each case, 
after living two or three years in a new 
country he had started to identify with its 
people and its modes of life. 

Just the same he remained very Russian 
and very Jewish throughout these changes. 
He felt strong attachments to family, rela- 
tives, and friends. He spoke to me of what 
he had learned from long conversations 
with his older brother Leon, an engineer 
and scientist. He also spoke of his friend- 
ship and admiration for Wladimir 
Woytinski, a somewhat older Russian 
economist, whose life and work Jascha has 
described in a short but loving paper re- 
printed in Volume IHI of his Selected 
Essays. 

Jascha had a gentle and humane wit, 
often in the form of stories about mostly un- 
named people’s particularities or foibles— 
stories that always made a point. Some- 
times his humer was at his own expense. At 
the meeting of the Econometric Society in 
Namur, Belgium, held in 1935, a participant 
criticized some aspects of his book ‘‘Die 
Elastizitat der Nachfrage’’ (The Elasticity 
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of Demand). In response Jascha said that 
he was no longer satisfied with that book. 
In fact, he said (no doubt exaggerating), he 
would have been relieved if the book had 
been included in the book burnings by the 
Nazis. A German participant got up and left 
the room. 

Another aspect of Jascha’s wit was: his 
delight in logical twists. This came out in 
his story of a quarrel between two groups of 
pupils associated with two leading Rabbis 
in medieval Prague. It is a story I have 
cherished and retold. A pupil of one group 
said: *‘Our Rabbi is a holy man, he speaks 
with God.” One of the other group re- 
torted: ““Your Rabbi is a liar.” From the 
first group came the response: ‘‘Would God 
speak to a liar?” 

Throughout his varied professional life, 
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Jascha was strongly and personally 
concerned with his students, with his 
collaborators and with his colleagues. He 
would encourage the timid but turn away 
from the pretentious. In particular, in dis- 
cussions of quantitative problems, he was 
wary of participants who were reluctant to 
use the blackboard. He had no patience 
with careerism, or even with just making 
bows of respect to prevailing doctrines or 
opinions. 

To me, personally, he has been a shining 
example and a patient mentor. I have been 
very fortunate in having known him well. 


TJALLING C. KOOPMANS 
Yale University 
December 29, 1977 


Jacob Marschak’s Contributions 
to the Economics of Decision and Information 


Scholars, like all other individuals, vary 
greatly in their tolerance for uncertainty 
and ambiguity. Some feel no comfort until 
they have a theoretical framework or at 
least a vision capable of explaining to their 
satisfaction the phenomena of interest in 
their field. The entertainment of alternative 
hypotheses is difficult for them. Others can 
contemplate with equanimity the possibility 
that our empirical knowledge and 
theoretical understanding are compatible 
with more than one view of the world, that 
only gradually will there be greater resolu- 
tion. 

Both types of scholars have their roles, 
and it is just as well that both types exist. 
The demand for certainty is a powerful in- 
centive to developing the theory and empi- 
rical ‘investigations that push the subject 
forward. The risk-tolerant scholar is more 
open to new ideas and, in particular, is lia- 
ble to play a special role in synthesis, in the 
yoking together of ideas from disparate 
fields. 

Jacob Marschak certainly belongs on the 
risk-tolerant end of the spectrum. No one 
who knew him failed to be struck by the 
intensity of his desire for new knowledge. I 
remember my first meeting with Jacob 
Marschak at a seminar held, as I recall, at 
the New School for Social Research in the 
winter 1941-42. In the course of discussion 
I made some rash remarks about the unim- 
portance of multicollinearity as a statistical 
problem. Several months later we met 
again at a picnic. While munching on hot 
dogs he insisted on cross-examining my 
position with great pertinacity. The idea 
that a senior, distinguished economist was 
seeking knowledge from a very young 
graduate student was quite an overwhelm- 
ing experience. 

This pattern was repeated in the free-for- 
all staff meetings of the Cowles Com- 
mission. The participants took the conduct 
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of the meetings as normal and hardly 
noticed its special flavor, but when Norman 
Kaplan, a graduate student not part of the 
Cowles Commission circle, came to a staff 
meeting one day, he was astounded and 
perhaps even appalled at the freedom with 
which the youngest graduate student cor- 
rected Jascha. 

It is perhaps then not entirely surprising 
that Marschak’s sense of the uncertainties 
with which the world abounds should 
translate itself into a scholarly interest in- 
decision making under uncertainty and the 
problems of communication and informa- 
tion. As befits an information theorist, 
Marschak’s scientific behavior depended 
not only on the shape of his utility function 
but also on observations on the external 
world. The power of the socialist move- 
ment and ideology in Europe, reinforced by 
the Russian revolution, in which Marschak 
had personal experiences, gave rise.to a 
great debate on the viability of socialism as 
an economic system. The quality of the de- 
bate was of the highest order and attracted 
some of the finest minds in economics: Pa- 
reto, Barone, von Mises, Schumpeter, von 
Hayek, Lange, and Lerner. It is sometimes 
forgotten that Marschak contributed a 
significant paper to this discussion, em- 
phasizing the value of a competitive price 
system in achieving an efficient allocation 
of resources and arguing that it was more 
likely to be achieved under socialism than 
under monopolistic capitalism. 

Thus, the theme of economic organiza- 
tion was already present in Marschak’s 
mind in an early period. In the 1930's, 
Marschak, following the work of Keynes, 
Hicks, and others became interested in the 
demand for money as a crucial part of the 
economic system. Following earlier hints 
he sought to ground this demand in the 
theory of behavior under uncertainty. 
Though he went further in this regard than 
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anyone else, the rejection of cardinal utility 
theory, at that time universal among the 
avant-garde, made the construction of the 
theory difficult. 

With the introduction of new concepts 
and analytical tools, by von Neumann, 
Morgenstern, and Wald, it was possible to 
discuss these matters more precisely and 
Marschak returned to the analysis for the 
demand for money with his 1949 and 1950 
papers. However, his interests had 
broadened by this time. First of all, he 
developed important expositions of the new 
theories of expected utility and of subjec- 
tive probability, as developed by Ramsey 
and by Savage. At the same time Marschak 
was alert to the contemporaneous develop- 
ments of learning theory and psychology. 
In several important papers he helped the 
synthesis of the two approaches. He even 
pioneered in the use of experimental 
methods in these economic situations. 

The greater novelty however was the 
synthesis of statistical decision theory, the 
economics of decision making under un- 
certainty and the theory of organization, a 
combination to which he gave the name of 
the theory of teams. He had a grand vision 
which represents a new and sophisticated 
interpretation of the problem of economic 
coordination, so central to the debate on 
socialism and indeed in the development of 
economic thought from the days of Adam 
Smith on. He recognized fully Hayek’s em- 
phasis on the dispersed nature of 
knowledge in the economy. 

Imagine then an economic system com- 
posed of many agents. Each agent makes 
decisions, and the outcome for the 
economy as a whole depends on the deci- 
sions made and on certain facts about the 
world. These facts might be interpreted as 
the realization of a random variable of 
many dimensions. Each individual initially 
has a limited knowledge about the world. 
Indeed the economy as a whole may have 
limited knowledge, but the important point 
is that each agent has some information 
which other agents do not have. 

Assume away, at least for the time being, 
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the fact that the agents probably have dif- 
ferent interests. Assume they have the 
same goals. They must then jointly adopt 
decision rules, so that each individual agent 
makes a decision on the basis of the in- 
formation available to him. This informa- 
tion is a random variable at the time the de- 
cision rules are drawn up. 

One can add to this system the possibility 
of communication. That is, individuals may 
transmit some of the information they have 
to other individuals. It is of the essence of 
course that communication is scarce and 
the formulation of the team problem must 
in some way or another impose a cost or a 
limitation on the amount of communica- 
tion. This reflects the basic reason why 
knowledge in a society is so dispersed. 

This general point of view was set forth 
in two important papers in 1954 and 1955 
and has been richly developed since by 
Marschak in collaboration with Radner and 
also by Radner, Groves, Jordan and others. 
This general formulation of the problem 
gives rise to several subsidiary problems of 
which the most important is a clearer grasp 
of the economics of information. Informa- 
tion is not quantitatively measured and dif- 
fers therefore from ordinary scarce com- 
modities, such as sugar. The communica- 
tions engineers, most notably Shannon, 
have developed their measures but their 
economic appropriateness is not always 
clear. Marschak’s papers have explored in 
detail the relations between the entropy- 
like measures and those more definitely 
based on economic criteria of cost scarcity 
and benefit. The partial ordering of eco- 
nomic states through the concept of 
efficiency has as its analogue a partial 
ordering of information structures, and 
Marschak’s work with Miyasawa showed 
how this can be done, drawing on the 
earlier work of Blackwell. 

Marschak’s synthetic aims brought him 
into contact with a wide variety of dis- 
ciplines: not only economists and statis- 
ticians, but also communications engineers, 
logicians, psychologists, management 
scientists, and even physicists and 
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biologists. The impulse that he gave to 
thinking in the area of information and com- 
munication came not only from his own 
work but from his personal leadership as 
especially exemplified in the interdisci- 
plinary seminar at the University of KENNETH ARROW 
California at Los Angeles. Harvard University 

Like few others, his life and work were December 29, 1977 


centrally. located in the social matrix of in- 
quiry. His rare intellectual spirit and rich 
personality will remain with us. 
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The Supply Side 


By LAWRENCE R. KLEIN* 


1. The Meaning of Supply and Demand 
in a Macroeconomic Context 


It is worth considering whether a new 
basic model should guide our thinking 
about performance of the economy as a 
whole. It is not that the macro models of 
the past twenty-five years or so have failed 
to serve us well. When we consider the state 
of our knowledge about the analytics of the 
economy at the end of World War II and 
the apprehensiveness with which we ap- 
proached the modern era of expansion, it 
should be evident that we have come a long 
way professionally. Yet the economic prob- 
lems of today seem to be intractable when 
studied through the medium of simplified 
macro models. The new system should 
combine the Keynesian model of final de- 
mand and income determination with the 
Leontief model of interindustrial flows. 
This is the motivation for my focusing at- 
tention on the supply side of the economy. 

It is frequently said, in almost an offhand 
manner, that the theories of aggregate em- 
ployment and output determination are de- 
mand models, that economic policy for 
overall direction of the economy is a policy 


of demand management. I would generally . 


agree with these remarks, but not in every 
last detail, once the meaning of demand in 
these contexts is carefully pulled apart and 
analyzed. The demand aspects are possibly 
overstated. 

It is, of course, true that demand for the 
GNP built up as the sum of demands by 
consumers, businesses, government, and 
foreigners (consumption, investment, public 
spending, and net exports) covers total de- 
mand in the economy and is composed of 
demands by the constituent parts. But de- 
mand by firms, and, in many cases by gov- 
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ernment, are not ends in themselves. Busi- 
ness demand is largely for goods to produce 
goods. The capital formation that results 
from business demand goes into the incre- 
ment of capital stock, after allowance for 
capital consumption, and the capital stock 
becomes a factor input in the production 
function. The accumulation of capital con- 
tributes to the supply of goods and services. 
Indeed, investment demand now for new 
capital facilitates the implementation of the 
production process with the supply of fac- 
tors of ever-increasing powers of productiv- 
ity, thus making it possible to supply in- 
creasing amounts of goods and services 


‘with inputs that are increasing at a some- 


what slower rate. 

By focusing attention excessively on the 
“short run,” in which the capital stock is 
timelessly held fixed by assumption only 
and not in reality, we have ignored the sup- 
ply-side characteristics of investment de- 
mand. Students of today’s business cycle 
commonly cite investment demand as the 
promising potential route to higher produc- 
tivity in the relatively near future, thereby 
lessening inflationary pressure. In this re- 
spect, economic theoreticians have been 
myopic relative to the applied economic 
analysts in the world of affairs. Neverthe- 
less, as we shall see, there is much more 
to the supply side than the transformation 
of investment into productive capital, and 
the basic characterization of contemporary 
macroeconomics as demand analysis has a 
point. A strong indication of the demand 
side orientation is given by the elaboration 
of the standard macro model. In place of 
ageregate consumption, the more elaborate 
model gives separate treatment to consumer 
expenditures on durables, nondurables, and 
services, This is the first stage. At a higher 
stage, there is further disaggregation into 
types of durables, nondurables, and services 
such as food, cars, medical services, etc. 
The detail that is introduced for consump- 


tion is repeated in business investment de- 
mand, housing demand, public expendi- 
tures, exports, and imports. Elaboration 


essentially means taking a closer look at de-` 


mand side components by types of demand. 

The mainstream model of macro eco- 
nomic thought has thus become a detailed 
system of demand analysis, but if it is to be 
a closed system, it will also have to include 
corresponding detail on the national income 
side of the social accounts. If this is done 
fully, there will have to be analyses of factor 
rewards, factor use, and pricing. The devel- 


opment of factor demand goes beyond capi- ` 


tal formation, which appears as a demand 
for final goods in the GNP, and takes up 
an explanation of wage income. An ade- 
quate explanation of wage income cannot 
avoid the explicit treatment of physical 
production involving labor input as well as 
capital input. The demand for labor, like 
the demand for capital, is supply side analy- 
sis. While the demand for capital enters di- 
rectly as a component of total demand, the 
demand for labor, together with wage for- 
mation, enters national income, and only 
after expenditure does it enter final demand 
for GNP. To the extent that labor produc- 
tivity affects wage determination and also 
price formation, we find supply-side factors 
influencing inflation and consequently the 
overall performance of the economy. Labor 
demand can also be associated with train- 
ing. The training component is, in fact, 
investment—in human rather than fixed 
capital. Looked at in this way, factor de- 
mand for labor and factor demand for fixed 
capital are simply different, but related, 
aspects of total investment. 

Behind the JS-LM diagram or other sim- 
plified renditions of the aggregate demand 
model lie many supply-side relationships. 
Not only is the supply side in the back- 
ground, but it also plays a more essential 
role once it is recognized that the simplified 
model is actually incomplete. If we were to 
assume the existence of money illusion, it 
would be possible to consider the [S-LM 
system as a closed system of relationships 
depending on nominal income and nominal 
interest rates. I find this approach theoreti- 
cally unsatisfactory. That simple system 
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exists only as an aggregative approxima- 
tion for a given price level. If we assume no 
money illusion and, more properly, I be- 
lieve, the need to determine the aggregate 
price level, then the IS-LM diagram does 
not provide a closed system analysis, and 
we must extend the system to include the 
whole supply-side apparatus of production 
relationships, factor demand, and factor 
supply. 

It is well known that Keynes included 
the aggregate supply function in the Gen- 
eral Theory, but it was introduced in his 
chapter on “The Principle of Effective De- 
mand.” That part of his analysis dealing 
with supply has been largely played down 
by the profession at large—not by all stu- 
dents of macroeconomics.’ Also, by way of 
side comment, Keynes probably confused 
the issues by making labor supply depen- 
dent on the nominal wage rate, assuming 
the existence of money illusion, and by not 
treating the stock of capital as an explicit 
variable. 

If the demand relationships explaining 
the components of the GNP are disaggre- ` 
gated into a highly detailed set, it does not 
necessarily mean that the supply side must 
be equally disaggregated to a similar extent, 
as long as the total flow of income and 
purchasing power to be directed towards 
the expenditure flow can be generated. The 
detailed expenditure flow will, however, in- 
volve price relatives. That is a consequence 
of disaggregation. An aggregate supply-side 
explanation that generates only an average 
price level for output as a whole can be 
adequate, provided separate prices, needed 
for the price-relatives, can be explained in 
terms of a relationship to the overall price 
or wage level. This is much like the use of a 
term structure relationship in credit market 
analysis to explain the spectrum of interest 
rates, given one strategic rate. 

It is, however, more satisfactory, and 
more revealing, to explain the whole set of 
prices, one by one, on the basis of costs 
in individual sectors. These sector prices, on 
the side of production, are then combined 
with input weights into the several final de- 
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mand prices needed to account for variation 
in components of final expenditure. This 
brings us to a fundamental set of new con- 
siderations on the supply side. 


II. The Task of Modeling Supply 


If sector prices by line of production are 
to be explained in a fundamental way by 
sector costs, there will have to be an accom- 
panying explanation of sector outputs and 
inputs. This brings us directly to the supply 
side of things. While the supply side is 
represented in the macro production func- 
tion from an aggregative point of view, once 
we disaggregate the supply side by sector of 
production, we encounter a new dimension. 
The aggregate production function, in the 
spirit of Paul Douglas and Charles Cobb, 
expresses value-added as a function of pri- 
mary factor inputs, namely, labor and capi- 
tal. They were able to compress the tech- 
nology as they did, because at a full macro 
level, one sector’s output is someone else’s 
input, and for the economy as a whole, only 
value-added is left in the output aggrega- 
tion. Intermediate inputs or outputs may be 
neglected in the interests of avoiding double 
counting. This way of looking at things ts 
strictly correct only for a closed economy. 
In an open system, intermediate imports 
must be treated like primary factor inputs. 

At the sector level, however, there is no 
question about the need to consider inter- 
mediate inputs. Sector output (gross) is 
properly a function of intermediate inputs, 
labor input, and capital input—all sector 


designated. The presently fashionable way 


of summarizing this idea is to use the 
KLEM production function, whose inputs 
consist of capital, labor, energy, and mate- 
rials. 

The KLEM production function concept 
is useful in partial studies of separate indus- 
tries or sectors, and has long been antici- 
pated in aggregative production function 
studies, It has been routine in production 
function studies in agriculture to use feed, 
seed, fertilizer, and other intermediate in- 
puts as explanatory variables, The depen- 
dent variable is generally a measure of gross 
output—gallons of milk, bushels of grain, 
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or bales of cotton. In manufacturing, one 
of the earliest studies was by Ragnar Frisch. 
He expressed isoquants for the output of 
the Freia chocolate factory as a function of 
fat content and molding-cooling input. One 
of these is a pure material input and the 
other stands for some capital, labor, and 
general running cost input. In my own in- 
vestigations of U.S. railroad production 
functions, I included fuel consumption (in 
coal equivalents) as one of the factor inputs 
together with labor and capital. The gross 
output concept consisted of a log-linear 
combination of ton miles and passenger 
miles.’ 

These individual industry production 
functions with a small number of intermedi- 
ate inputs are hardly substitutes for a de- 
tailed input-output analysis on a general 
system level. The role of input-output 
analysis is to explain intermediate flows in 
the economic system. The full system is 
needed in order to provide an adequate sup- 
ply analysis because 

(i) There is much more to economic ac- 
tivity than can be summarized by the 
system of final goods production. 

(ii) The explanation of types of final 
prices depends on highly specific 
types of intermediate, as well as final, 
goods/services prices. 

The occurrence of bottlenecks—potential 
or realized—as in the oil embargo of 
1973-74 or the diversion of large amounts 
of agricultural output to export markets as 
in 1973 and 1975 are striking examples of 
cases where there was a great deal of eco- 
nomic activity going on outside final GNP 
sectors. An economic understanding of 
those activities and an estimate of their 
macro impacts on the GNP could not be 
readily derived from demand analysis with- 
out consulting the table of intermediate 
flows in I-O analysis. These are only strik- 
ing examples. Many more have arisen in 
the past, and more are bound to occur in 
the future; therefore, the concern of this 
presentation is not with singular events. 

An adequate explanation of the price sys- 
tem, especially on the cost side, cannot stop 


2See the author, 
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at the KLEM level with separate considera- 
tion of energy, materials, wage, and capital 
costs. It must take account of prices of 
grains, ferrous metals, nonferrous metals, 
coal, crude oil, machinery, textiles, and the 
other component prices in an input-output 
system. The appropriate amount of detail 
is not a fixed matter. It depends on human 
capabilities of analysis, machine facilities, 
data bases, and other practical considera- 
tions, but it is, in any case, an order of 
magnitude greater than contemplated by 
mainstream macro model analysis. 

From an analytical point of view, what is 
being suggested is a full combination of two 
systems of thought, the Leontief model and 
the: Keynesian model. That these two sys- 
tems can be put back-to-back into a single 
consistent model, with full feedback be- 
tween each part, is now well known, having 
been implemented first with the Brookings 
Model and later with various generations of 
Wharton Models, and more recently by 
Dale Jorgenson in a translog mode. A prin- 
cipal feature of such combined systems is 
that they are not based on restrictive as- 
sumptions of the fixed coefficient input- 
output model, but are generalized to allow 
the coefficients of production to vary, ac- 
cording to the variation of relative prices. 

The above expression, “‘full feedback,” 
means that the macro model of final de- 
mand and national income generation can- 
not be solved, by itself, without also solving 
the input-output system for generating sec- 
tor production flows. Moreover sector 
prices cannot be solved without also solving 
the macro model simultaneously. 

‘Price formation in individual sectors is 
specified in terms of mark-up relations over 
unit labor costs. Thus, sector outputs and 
labor inputs are needed in order to explain 
sector prices. These prices are needed, in 
turn, in order to explain final demand 
prices. Similarly, sector investment depends 
on sector output as well as sector price. 
It is for these and similar reasons that final 
demand cannot be generated without mak- 
ing use of the input-output system in order 
to generate sector outputs. 

At the same time, the input-output sys- 
tem is driven by final demand; therefore, 
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the conventional macro demand model 
must be used in order to solve the input- 
output system. These are the specific senses 
in which full feedback 1s used in order to 
obtain simultaneous and consistent integra- 
tion of the entire supply and demand sides 
of the economy. 

In terms of the history of economic 
thought, the above approach means think- 
ing in terms of the empirical implementa- 
tion of the Walrasian system. Essentially, 
Tinbergen implemented the Keynesian sys- 
tem and Leontief implemented a part of the 
Walrasian system. By putting the two to- 
gether, with due allowance to Kuznets for 
making the data bases of final demand and 
national income available, a complete syn- 
thesis of supply and demand in the econ- 
omy as a whole can be put together. This 
gives the antecedents of what is meant by 
modeling supply, taking into account what 
is needed from demand models at the same 
time. 


WI. Why Model Supply? 


At the time of the Keynesian Revolution, 
there was a pervasive deficiency of demand 
throughout most of the world. The Key- 
nesian policy development, building on 
that model, did, in my opinion, much good 
for the economy of the Western world, en- 
abling us to come through an expansive era 
of more than twenty-five years without a re- 
currence of a Great Depression. That does 
not mean that this system of thought and 
policy formation did its work for all time 
in putting the world economy on a stable 
footing. It carried the situation only so far, 
and undoubtedly underestimated inflation 
potentials, leaving us now at the point 
where new systems of thought, drawing 
more on the supply side, are needed in 
order to develop policies that will be able 
to deal with the world’s contemporary eco- 
nomic problems; hopefully, policies that 
will have as much longevity as the demand 
management policies of the last two to three 
decades. That should bring us nicely into 
the twenty-first century, which is about as 
far ahead as we might attempt to look at the 
present time. 
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The limits of demand management pol- 
icies have become clearly visible in recent 
years. Let us look at the issues through the 
medium of specific problems, say the joint 
problems of too much unemployment and 
too much inflation. Policies of demand 
management alone have appeared to be 
adequate to deal with one or the other, but 
not both together. If demand is stimulated 
enough to bring down the unemployment 
rate to a full-employment minimum, there 
is danger of generating undue inflationary 
pressure as a side effect. Conversely, anti- 
inflationary policies of demand restriction 
run the danger of generating excessive un- 
employment while holding down the infla- 
tion rate. 

How might supply-side policies be intro- 
duced to lower both the inflation and un- 
employment rates at the same time? It is 
conventionally thought that policies of ag- 
gregative demand stimulus through tradi- 
tional fiscal and monetary policies might be 
able to bring down the U.S. unemployment 
rate to about 5.5 percent. This is not a firm 
point estimate, and is subject to error of at 
least one-half point above or below that 
figure, but it is not, in any case, a full-em- 
ployment target figure. 

One way, but not the only way, of getting 
to full employment without generating fresh 
inflationary pressure is to design a jobs pro- 
gram for about 1.0 million long-term, hard 
core unemployed. This jobs program can- 
not be described in full detail in the context 
of this presentatior, but it is not to be 
viewed as an ordinary public jobs program. 
It is viewed as a job training program 
aimed at people who show signs of recep- 
tivity to training and enlisting the participa- 
tion of employers who provide really pro- 
ductive jobs with potential for upward 
mobility. The 1.0 million target, spread over 
three years, is not purely indicative. It is 
meant to be plausible and necessary if full 
employment is to be reached by 1980-82 in 
the United States. 

Apart from the fact that some public 
funds are to be spent on this program, it Is 
not a typical demand management policy. 
It is aimed at increasing the supply of 
goods, at raising labor productivity, at sec- 
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tors of the economy where job training can 
be accomodated or needed, and at sectors 
of the labor force. It is basically a supply- 
side policy and needs for its implementa- 
tion/assessment a full scale analysis through 
the medium of a Leontief-Keynes system. 
In first approximations, such assessments 
have been made with the appropriate ver- 
sion of the Wharton Model. 

In anticipation of criticism of this policy 
approach from the side of those who are 
strongly wedded to emphasis on demand 
management, I want to stress that a jobs 
program aimed at increasing productivity 
and reducing hard core unemployment is 
not a futile exercise in pushing some sub- 
sidized workers into the ranks of the em- 
ployed while pushing others out. The pro- 
gram is intended to have balance; i.e., to be 
part of a larger program with correspond- 
ing support from the demand side. Such 
support could not be justified from the 
point of view of inflation potential unless 
steps are being taken to complement the 
effect with a jobs program and eventual 
lifting of productivity. Undue preoccupa- 
tion with demand policies is not going to be 
adequate to meet the problems of the day, 
nor is pure emphasis on supply. Both sides 
of the economy must be coordinated in 
policy formation. 

It should also be emphasized that de- 
mand policies of federal expenditures for 


‘public service employinent appear to be in- 


ferior to private sector jobs programs of 
the type being mentioned here. In the 
former case, there is no long-term oppor- 
tunity for those taken into the program and 
there is no contribution to national produc- 
tivity. As long as job expenditures are going 
to be made, they ought, preferably, to be di- 
rected to an effort that promises to have 
some lasting benefit. 

This example of the jobs program is one 
that fits the contemporary American eco- 
nomic scene and has been investigated with 
a U.S. model and data. The underlying 
idea, however, is meant to be much more 
general. It is that the whole industrial world 
is faced with a series of new supply-side 
economic problems. The problems of cy- 
clical stabilization and reaching full em- 
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ployment without inflation will have to be 
dealt with as before, and the latter will re- 
quire some degree of supply-side analysis in 
other economies as in the U.S. case, but a 
whole new range of economic issues looms 
on the horizon. These are development of 
new, greater energy supplies, protection of 
the environment, controlling the exhaustion 
of resources, enhancing agricultural sup- 
plies, balancing population development, 
and others of like nature. The juggling of 
public budgets, the setting of tax rates, and 
the giving of a tone to money market condi- 
tions are not going to deal effectively with 
this new class of problems, from the view- 
points of influencing them in a favorable 
direction. Similarly, the demand oriented 
model is not going to provide much under- 
standing of them. 

The coming problems of the industrial 
economy are not going to be wholly dealt 
with or analyzed on the basis of the gen- 
eral purpose Leontief-Keynes system that is 
being advocated here. In many cases, the 
unforeseen problems that are bound to arise 
are going to be more specialized than can 
be conveniently anticipated. In such cases, 
the analysis must extend into partial system 
analysis giving more detailed and explicit 
treatment on the supply side. In terms of 
model building that means construction of 
many ‘satellite’? systems on the supply side, 
as the need arises. At the present time, 
many energy satellite systems are being de- 
veloped to deal with new fuel processes, 
large energy using sectors, and large energy 
delivery sectors. These satellite systems- are 
then all linked, in a technical and consistent 
way, with the input-output cum macro 
model system. In any event, the intent is to 
move the discussion of macroeconomics 
and policy formation to a new plane of dis- 
course. 

The discussion, thus far, has focused on 
the modeling and related policy problems 
for the modern industrial economy. The 
analysis of the supply side, however, is not a 
new issue for the developing economy. A 
deficiency of demand analyzed within the 
framework of the Keynesian Model has not 
generally been thought to be the issue or 
approach for dealing with the problems of 
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economic development. That is not to say 
that demand relations are nonexistent or 
unimportant for the developing economy. It 
is primarily a matter of emphasis. Avail- 
ability of fixed capital treated as a limiting 
factor in production is central to under- 
standing the problems facing many develop- 
ing economies. 

Energy problems of production and use 
are already apparent, as are population 
control and agricultural production. Where 
problems of environmental protection and 
resource exhaustion have not yet arisen, 
they are bound to occur in significant in- 
stances; therefore, it is wise for the develop- 
ment economist to be forearmed with a full 
model for analysis of both supply and de- 
mand sides. 

The centrally planned economies are for 
the most part industrial economies and 
have the same needs for supply-side analy- 
sis. In their cases, the supply side has per- 
haps been excessively developed with in- 
adequate attention paid to the demand side, 
not from the viewpoint of deficient demand 
but from the viewpoint of chronic excess 
demand, with latent inflationary pressure. 

The present analysis attempts to look at a 
particular facet of the modern economy, 
namely the supply side. That does not im- 
ply, by any means, that monetary analysis 
and policy are unimportant. Most of the 
supply-side problems have monetary impli- 
cations or aspects; therefore, monetary 
policy must be appropriate to insure the 
smooth working of the supply side of the 
economy. 

In terms of the analytical apparatus 
needed to combine monetary analysis with 
the kind of supply-demand model that I 
have outlined above, it is a matter of inte- 
grating the flow-of-funds system together 
with the input-output and final demand na- 
tional income system. It would also be in a 
full feedback mode. To complement the 
supply-side detail underlying the ZS curve, 
we would turn to the complete flow-of- 
funds model to provide background for the 
LM curve. 

It is my feeling that overall monetary and 
fiscal policies have been overworked, with 
expectations of results that are not justified. 


- VOL, 68 NO. I 


Without downgrading their very important 
role, the present message simply says that 
a full supply-side analysis must be devel- 
oped into which an elaborated JS-LM sys- 
tem of thought can be fully integrated. 
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The Economics of “Tagging” as Applied to the 
Optimal Income Tax, Welfare Programs, 
and Manpower Planning 


By GEORGE A. AKERLOF* 


The advantages of a negative income tax 
are easy to describe. Such a tax typically 
gives positive work incentives to even the 
poorest persons. With some forms of the 
negative income tax there are no incentives 
for families to split apart to obtain greater 
welfare payments. Furthermore, individuals 
of similar income are treated in similar 
fashion, and therefore it is fair and also 
relatively cheap and easy to administer. 

In contrast to these advantages of a nega- 
tive income tax, the advantages of a system 
of welfare made up of a patchwork of dif- 
ferent awards to help various needy groups 
are less easy to describe and also less well 
understood. Such a system uses various 
characteristics, such as age, employment 
status, female head of household, to iden- 
tify (in my terminology to “‘tag’’) groups of 
persons who are on the average needy. 
These groups are then given special treat- 
ment, or, as the economist would view it, 
they are given a special tax schedule differ- 
ent from the rest of the populace. A system 
of tagging permits relatively high welfare 
payments with relatively low marginal rates 
of taxation, a proposition which will be ex- 
plained presently and discussed at some 
length. 


I 


It is the aim of this paper to explore the 
nature of the optimal negative income tax 
with tagging and to compare this tax with 
the optimal negative income tax in which all 
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groups are treated alike. I should empha- 
size at the outset, however, that I do not 
wish to defend one type of welfare system 
versus another——rather, I feel that if welfare 
reform is to be successful, the merits of dif- 
ferent systems must be understood, espe- 
cially the merits of the system which is to be 
replaced. The evidence is fairly strong that 
the proponents of welfare reform have 
failed to understand (or to face) the costs 
involved in going from a system of welfare 
based on tagging (such as we now have in 
the United States) to one which treats all 
people uniformly. 

The role of tagging in income redistribu- 
tion can be seen most simply in a very sim- 
ple formula and its modification. Consider 
a negative income tax of the form T = 
—aY + tY, where a is the fraction of per 
capita income received by a person with 
zero gross income, ¢ is the marginal rate of 
taxation, and Y is per capita income. Sum- 
ming the left-hand side and the right-hand 
side of this formula over all individuals in 
the economy and dividing by total income 
yields a formula of the form: 


(1) t=aig 


where g is the ratio of net taxes collected to 
total income, and ¢ and œ come from the 
formula for the negative income tax.’ For- 


(Define g as: 27;/2 Y;, where g is net tax collections 
relative to total income. Formula (1) can be derived as 
follows: T; = -æ Y + tY; is the taxes paid by individual 
i, Summing over all i individuals (assumed to be n in 
number), 


n n n 
> T; = >. ~a¥+)> ty; 
i=1 l i=] 


i= 


n n 
(a) >, T,= -an¥it>. Y, 
i=] j=] 


Because Y is by definition, (2 Y;}/n, and because g is 
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mula (1) indicates the fundamental tradeoff 
involved in income redistribution by a 
linear negative income tax. Higher levels of 
support a can be given, but only at the cost 
of higher marginal rates of taxation. Thus, 
if œ is 40 percent and g is 15 percent, num- 
bers which are not unrealistic, marginal tax 
rates are 55 percent. 

Suppose, however, that it is possible to 
identify (tag) a group which contains all the 
poor people and that this group contains 
only a fraction 6 of the total population. By 
giving this tagged group a minimum sup- 
port, which is a fraction œ of average in- 
come and a marginal tax rate ż, and by giv- 
ing untagged persons a zero support level 
and the same marginal tax rate ¢, similar to 
formula (1), we find:? 


(2) t= Pa+g 


Formula (2) shows that tagging makes the 
tradeoff between levels of support and mar- 
ginal rates of taxation more favorable by 


eliminating the grant to taxpayers, and thus. 


by definition, X f1 7;/D fai Y;, a division of the left- 
hand and the right-hand sides of (a) by È Y; yields: 


whence: g = -a+t,andf=a+g, 

2Formula (2) is derived in similar fashion to formula 
(1). Let np denote the number of poor people, with 
np {n = B. (Let poor people be numbered | to #,.) Poor 
people pay a tax 


T; = (-aY + tY;) Flarn 


P 
whereas other people pay a tax 

7; = tY; b=Mypt+l,....4 
Thus, total net revenues are: 
n 


2, tY, 


n np 
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“a n 
Dy Ti= -naf +19, Y; 
i=l i=l 
or using the definition of 8, np = Bn 


n n 
(b) >, T= -ban +1). Y; 
i=] 


ial 


AKERLOF; ECONOMICS OF TAGGING 9 


allows greater support for the poor with 
less distortion to the tax structure. 

Table | is taken from the 1974 Economic 
Report of the President (p. 168). This table 
indicates the scope and magnitude, and also 
the importance, of tagging in federal redis- 
tribution programs. Such programs as aid 
to the aged, the blind, and the disabled, 
and also Medicare (including such aid ad- 
ministered by the Social Security system), 
are examples of tagging. Such programs as 
aid to families with dependent children are 
less clearcut——but it must be remembered 
that this program began as Aid to Depen- 
dent Children, and assistance was given to 
families with children without able-bodied 
fathers. 

Female-headed households have a par- 
ticularly high incidence of poverty, and this 
criterion (despite its perverse incentive to 
families to split up) was therefore one of the 
most efficient techniques of tagging. Other 
programs, such as Medicaid and housing 
subsidies, represent a form of tagging most 
common in underdeveloped and Commu- 
nist countries. Since poor people spend a 
greater fraction of their income on some 
items than others, the subsidization of 
items of inferior but utilitarian quality con- 
stitutes one method of income “‘redistribu- 
tion.” It is also an example of tagging. In 
sum, Table | shows, to a fairly good degree 
of accuracy, that U.S. federal redistribu- 
tion schemes are, with some exceptions, 
based on tagging. 

Furthermore, the record of the debate on 
welfare reform reveals that the central is- 
sues involve the tradeoffs between a, t, and 
8 reflected in formulas (1) and (2). Recall 
that, in August 1969, President Nixon pro- 
posed the Family Assistance Plan. By this 


Dividing the left-hand and right-hand sides of (b) by 
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TABLE I-—-~FEDERAL GOVERNMENT TRANSFER PROGRAMS, FISCAL YEAR 1973 
Total 
Expenditure Number of Monthly Percent of 
(millions of Recipients Benefits per Recipients 
Program dollars) (thousands) Recipient* in Poverty 
Social Security 
Old age and survivors insurance 42,170 25,205 $139 16 
Disability insurance 5,162 3,272 132 24 
Public Assistance 
Aid of families with dependent children 3,617 10,980 Cc 76 
Blind 78 c 62 
Disabled 1,164 c 73 
Aged : 1,051 1,917 G 60 
Other Cash Programs 
Veterans’ compensation and benefits 1,401 7,203 74 (4) 
Unemployment insurance benefits 4,404 5,409 68 (4) 
In Kind 
Medicare 9,039 10,600 71 17 
Medicaid 4,402 23,537 c 70 
Food stamps 2,136 12,639 14 92 
Public housing 1,408 3,319 c d 
Rent supplements 373 24 d 
Homeownership assistance (section 235) 1,647 14 d 
Rental housing assistance (section 236) 513 28 d 


4The number of recipients is for individuals, not families. 


bPoverty is defined relative to money income and the size of the recipient’s family. Money income includes 
money transfer payments but excludes income received in kind. All percents are estimated. 


¢Programs with federal-state sharing of expenses. 
dNot available. 


plan a typical welfare family would receive 
$1,600 per year if it earned no income at all 
(New York Times, Aug. 9, 1969). There 
would be no decrease in benefits for the first 
$720 earned, but thereafter a 50¢ decline in 
benefits for every dollar earned up to an in- 
come of $3,920. The debate on this propo- 
sal in Congress was long and discussed 
many peripheral questions, but one central 
issue stands out. On the one side were 
those, with Senator Abraham Ribicoff as 
the leading protagonist, who considered the 
benefits too “meager” (Ribicoff’s phrase, 
New York Times, Apr. 21, 1970); on the 
other side was the administration, with a 
succession of secretaries of Health, Educa- 
tion, and Welfare as leading protagonists, 
who viewed any increase in these benefits 
as too “costly” (Elliott Richardson’s 
phrase, New York Times, July 22, 1971). By 
this it was meant that with such an increase 
the marginal tax rate £ would have to be too 
great. No compromise was reached, and in 


March 1972 the bill was withdrawn by the 
administration. In the background, of 
course, was the current welfare system, 
whose tagging programs allow a better 
tradeoff between a and t—even though 
other incentives such as incentives to work 
and to maintain a family may be perverse. 

Thus, formula (1) and its modification 
with tagging are instructive and pertain to 
real issues. These formulas are generally 
useful in showing the two-way tradeoff be- 
tween welfare support and marginal rates 
of taxation, and the three-way tradeoff be- 
tween these two variables and tagging. It is 
fairly intuitive by consumer’s surplus argu- 
ments that the cost of a tax is the “‘dead- 
weight loss” due to the gap created between 
private and social marginal products, which 
in this case is the marginal rate of taxation 
itself; ideally, however, the welfare cost of 
a tax is endogenous and should be derived 
from basic principles of utility maximiza- 
tion and general equilibrium analysis. 


A 
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Ray Fair and James Mirrlees have devel- 
oped the theory of the negative income tax 
uniformly applied. Their approach is re- 
viewed in the next section, because, with 
added complication, the tradeoffs may be 
applied to a model of the optimal negative 
income tax with tagging. Section III illus- 
trates the proposition that tagging of poor 
people typically results in greater support 
levels to the poor. Section IV gives a com- 
plicated and generalized model of optimal 
income redistribution with tagging, of 
which Section IH presented a simple but 
illustrative example. Section V discusses the 
relation between tagging and the estimation 
of costs and benefits of manpower pro- 
grams. Section VI gives conclusions. 


II. A Simple Example and Explanation 
of Mirrlees-F air 


Following the example of Mirrlees and 
Fair, there is a population with a distribu- 
tion of abilities a, according to the distribu- 
tion function f (a). Members of this popula- 
tion receive income dependent on their 
marginal products of the form w(a)L(a), 
where w(a) is the wage of a worker of abil- 
ity of index a, and L(a) is the labor input of 
such a worker. After-tax income is 
w(a)L{a) — t(w(a)L(a)), where t(y) is the 
tax paid on gross income y. Members of 
this population have utility positively de- 
pendent on after-tax income and negatively 
dependent on labor input. Thus, utility of a 
person of ability a is 


(3) u(a) = ulw(a)L@) 
— t(w(a)L(a)), L(a)] 
The optimal tax is defined as maximizing 


the expected value of the utility of the popu- 
lation, denoted U, 


(4) U =f ulw(a)L(a) 
— t(w(a)L(a)), L(a)] f (a)da 


subject to the constraint that taxes equal 
transfers, or, 


(5) J tw(@)L(@)) f (ajda = 0 


and also subject to the constraint that each 
individual chooses his labor input to maxi- 
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mize his utility, given the wage rate paid to 
persons of his ability, his utility function u, 
and the tax schedule f(y), yielding the first- 
order condition: 


ð 
L(a) 





tu[w(a)L(a) 


— t(w(a)L(a)), L(a)}} = 0 


However complicated the equations or the 
mathematics, the basic tradeoff made in the 
choice of an optimal Mirrlees-Fair style 
income’tax can be explained as follows. As 
taxes are raised and incomes are redistrib- 
uted, there is a gain in welfare, because in- 
come is distributed to those who have 
greater need of it (higher marginal utility). 
But this gain must be balanced against a 
loss: as tax rates rise in relatively productive 
jobs and as subsidies rise in relatively un- 
productive jobs, workers are less willing to 
take the productive (and more willing to 
take the unproductive) jobs. Such switch- 
ing, per se, results in a loss in U because 
each worker is choosing the amount of 
work, or the kind of job, which maximizes 
his private utility rather than the amount of 
work or kind of job which maximizes social 
utility. In general, the redistributive gains 
versus the losses caused by tax/transfer-in- 
duced switching is the major tradeoff in the 
theory of optimal income taxes and welfare 
payments—both with and without tagging. 


Itt. A Simple Example of Optimal Taxes 
and Subsidies with Tagging 


Section I gave formula (2) which indi- 
cated that tagging improved the relation be- 
tween the marginal tax rate and the mini- 
mum subsidy to tagged poor people. 
Loosely, it could be said that tagging will 
in consequence reduce the cost of income 
redistribution (since, with lower marginal 
tax rates, there is a smaller gap between 
social and private returns from work and 
therefore less loss of consumer’s surplus due 
to redistribution-caused job switching). As a 
result, it is only natural that tagging in- 
creases the optimal transfers to poor peo- 
ple. 
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A. The Rudimentary Mirrlees-Fair Model 


As implied by Mirrlees, there are no in- 
teresting easily solved algebraic examples 
of the optimal income tax with a continuum 
of abilities. There is no question that tag- 
ging, since it adds an additional degree of 
freedom, makes the problem still harder. 
Therefore, the example presented here is a 
much simplified version of the Mirrlees- 
Fair general case. 

The example here is the most rudimen- 
tary model in which the optimal tax struc- 
ture, both with and without tagging, is dic- 
tated by the tradeoffs between the dead- 
weight loss due to taxes and subsidies 
and the gains of redistribution from rich to 
poor. Instead of a continuum of workers 
(as in Mirrlees), there are just two types: 
skilled and unskilled; instead of a con- 
tinuum of output dependent upon labor 
input, there are just two types of jobs: diffi- 
cult jobs (denoted by subscript D) and easy 
jobs (denoted by subscript Æ). Instead of a 
marginal condition describing the optimal 
tax reflecting continua of both labor input 
and worker types and the corresponding use 
of the calculus of variations, the optimum 
tax is characterized by a binding inequality 
constraint, which results from the discrete 
calculus corresponding to the discrete num- 
ber of job types and worker types. 

It is assumed that there are an equal 
number of skilled and unskilled workers. 
Skilled workers may work in either difficult 
or easy jobs, but unskilled workers may 
work only in easy jobs. The output of a 
skilled worker in a difficult job is gp, which 
is a constant independent of the number of 
workers in such jobs. Similarly, the output 
of both skilled and unskilled workers in 
easy jobs is gz, which is also a constant in- 
dependent of the number of workers in such 
jobs. These data are summarized in Table 2, 
which gives the technology of the model. Of 
course, output in difficult jobs exceeds out- 
put in easy jobs, so that qp > qe. 


3The model works out equivalently if unskilled 
workers can work in different jobs but have great dis- 
taste for the extra effort required. 
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TABLE 2—-OUTPUT OF WORKER BY 
TYPE OF WORKER BY TYPE OF JoB 


Type of Worker Type of Job 
(Percent of Workforce) Difficult Easy 

Skilled (50%) Ip JE 

Unskilled (50%) Not applicable VE 


Note: 4p > qE 


The economy is competitive, so that pre- 
tax, pretransfer pay in each job is the work- 
er’s marginal product in that job. The util- 
ity of each worker depends upon after-tax, 
after-transfer income and upon the non- 
pecuniary returns of his job. The utility 
functions can be written as a separable 
function of the pecuniary and the non- 
pecuniary returns. Let fp denote the taxes 
paid by workers in difficult jobs (with in- 
come qp), and let tg denote transfers to 
workers in easy jobs (with income qe). 
After-tax income in difficult jobs is gp — tp; 
after-transfer income in easy jobs is gg + 
te. The utility of skilled workers in difficult 
jobs is u(g@p — tp) — 6, and the utility of 
both skilled and unskilled workers in easy 
jobs is u(qg + te). The parameter ô reflects 
the nonpecuniary distaste of workers for 
difficult jobs due to the greater effort neces- 
sary. Of course, u’ > 0, u” < O. It is further 
assumed that u(qp) — 6 > u(gz); otherwise, 
easy jobs dominate difficult jobs, so that, at 
the optimum, all workers (trivially) work in 
easy jobs without paying taxes or receiving 
transfers. The preceding data are sum- 
marized in Table 3. 

In the absence of tagging, the Mirrlees- 


TABLE 3—UTILITY OF WORKERS BY TYPE 
OF WORKER BY TYPE OF JOB, WITH TAXES fp 
ON PERSONS WITH PRETAX INCOME gp, AND 

TRANSFERS tg TO PERSONS WITH 
PRETAX INCOME fg 


Type of Worker Type of Job 
(Percent of Workforce) Difficult Easy 

Skilled (50%) udp —-tp)-6 ulget tz) 

Unskilled (50%) Not applicable u(ge + tz) 


Note: u(qp) — 6 > ulqg) 
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Fair optimal income tax, as applied to this 
model, is obtained by choosing a tax on in- 
come in difficult jobs tp and a transfer to 
income in easy jobs fz, subject to the con- 
straint that qualified workers will choose 
skilled or unskilled jobs depending upon 
which one yields greater utility (after taxes), 
and also subject to the constraint that taxes 
equal transfers. In mathematical form this 
becomes the maximization problem to 
choose tp, and tp to maximize U, 


(6) U = 5 max(u(qn — to) - ô, 

u(qe + te) + 5 u(qe + te) 
subject to 
(7a) 
tp = tg if ulgp — tp) — ô > ude + te) 
(7b) 
te = 0 if ulgp — tp) — 6 < Ugg + te) 


It is convenient to denote optimal values 
with an asterisk. Thus the optimal value of 
U is U*, of tis t*, and of tsis tË. 

The maximand (6) consists of the sum of 
the utilities of skilled and unskilled workers 
weighted by their respective fractions of the 
population. The utility of a skilled worker is 
max{u(qp — tp) — 6,u(q@e + te) since 
skilled workers are assumed to work in diffi- 
cult jobs if u(gp — tp) — 6 > ulge + te), 
and in easy jobs otherwise. Equations (7a) 
and (7b) jointly reflect the balanced budget 
constraint. If skilled workers work in diffi- 
cult jobs, the tax collection per skilled 
worker is tp. If tax collections equal trans- 
fers, tp = te (which is (7a)). However, if 
skilled workers work in easy jobs, they must 
receive the same transfer as unskilled 
workers. As a result, the cordition that 
taxes equal transfers implies that t, = 0, 
which is (7b). 

Tagging does not occur in this maximiza- 
tion, since skilled and unskilled workers 
alike receive the same transfer tẹ if they 
work in easy jobs. 

Two equations, (8) and (9), characterize 
the optimal tax-cum-transfer rates 1} and 
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t which maximize U: 
(8) th = iž 
(9) ulqp — t5) — 6 = ulge + t$) 


Of course, (8) is the tax-equal-transfer bal- 
anced budget constraint. Equation (9) ex- 
presses the additional condition that, at the 
optimum, as much is redistributed from 
skilled to unskilled workers as possible, 
subject to the constraint that any greater 
redistribution would cause skilled workers 
to switch from difficult to easy jobs. (Any 
increase in fp above t$, or in tg above t$, re- 
sults in a shift of all skilled workers into 
easy jobs.) As a result of this threatened 
shift, the deadweight loss due to a marginal 
increase in taxes or in transfers exceeds the 
returns from any redistributive gain.* Thus, 
our model, although rudimentary, has an 
optimal tax-cum-transfer schedule which re- 
flects the tradeoffs of Mirrlees-Fair: the 
optimal tax/transfer policy being deter- 
mined both by the gains from redistribution 
and the losses due to labor-supply shifts in 
response to changes in taxes and transfers. 


B. Tagging Introduced into 
Rudimentary Mirrlees-Fair Model 


Now consider how tagging will alter the 
Mirrlees-Fair maximization and its solu- 
tion. Suppose that a portion 8 of the un- 
skilled workers can be identified (i.e., 
tagged) as unskilled and given a _ tax/ 
transfer schedule different from that of 
other workers. In the altered model with 
tagging, let Tp denote the taxes paid by un- 
tagged workers in difficult jobs; let Tẹ de- 
note transfers (perhaps negative) paid to 
untagged workers in:easy jobs; and let 7 
denote the transfer to tagged workers (all of 
whom work in easy jobs). Table 4 com- 
pares the tax/transfer schedule of the earlier 


4It also happens in this maximization that any 
further increase in taxes or in transfers at the margin 
causes such a large and discontinuous shift in the num- 
ber of workers earning high incomes in difficult jobs 
that such an increase also decreases the revenues avail- 
able for redistribution to unskilled workers. 
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TABLE 4—TAXES ON DIFFICULT JOBS AND 
TRANSFERS TO Easy JOBS IN MODELS WITH 
AND WITHOUT TAGGING 


Model without Model with 


Tagging Tagging 
Tax on Difficult Job tp Tp 
Transfer to Easy Job 
(workers untagged) lE Tg 
Transfer to Easy Job 
(workers tagged) Not Applicable T 


model without tagging and the tax schedule 
of the current model with tagging. 

Using Table 4, it is easy to construct 
Table 5, which gives the utility of workers 
by type of job after taxes and after trans- 
fers. Table 5 differs from Table 3 by addi- 
tion of the bottom row, which represents 
the utility of tagged workers in easy jobs 
who receive the transfer r. 

Using the data in Table 5, it is easy to see 
that, with tagging, the optimum tax-cum- 
transfer policy is to choose the values 
(To, Tg, 7) that maximize Us, where: 


(10) U™ = 


l max{u(qp — Tp) — 6,u(ge + To) 
| 


+ (E - B)u(ge + Te) + > bulge + 7) 


subject to the balanced budget constraints 
(1 1a) and (1 Ib): 


(ila) Tp = (1 — )Te + Br 

if u(qp — Tp) — 6 > ulqe + Te) 
(11b) (2 — BT; + Br = 0 

if u(qdp — Tp) — 6 < u(gg + Te) 


Again, denote the optimum values with an 
asterisk: 7%, T#, r*, and U TF, 

The maximand US is the sum of the 
utility of all three types of workers—skilled, 
untagged unskilled, and tagged unskilled— 
weighted by their respective fractions of the 
population, The utility of skilled workers is 
u(qp — Tp) — 6 or u(ge + Tz), dependent 
upon whether they choose difficult or easy 
jobs. Equations (lla) and (11b) are the tax- 
equal-transfer, balanced-budget constraints. 
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TABLE 5—-UTILITY OF WORKER BY TYPE 
OF WORKER BY TYPE OF JOB WITH TAGGING; 
UNTAGGED WORKERS PAY TAXES Tp IN DIFFICULT 
JOBS AND RECEIVE TRANSFERS Tg IN UNSKILLED 
Joss; TAGGED WORKERS RECEIVE A TRANSFER 7 
IN UNSKILLED JOBS 


Type of Worker 
(Fraction of 
Workforce) 


Type of Job 
Difficult Easy 


Skilled 
(Untagged) 
(1/2) u(qp - Tp) — 6 
Unskilled 
(Untagged) 
(d - 8)/2) 
Unskilled 
(Tagged) 
(6/2) 


u(qe + Tz) 


Not Applicable u(ge+ Tg) 


Not Applicable u(g¢+7) 


The respective equation applies accordingly 
as skilled workers are in difficult or in easy 
jobs. 

In the Appendix, it is shown that with 
u(qp) — 6 > uggs), forO < 8 < 1, the op- 
timal transfer to tagged workers 7* exceeds 
the optimal transfer to untagged unskilled 
workers (% in the model without tagging. 
With 8 = 1, complete equality of income is 
attained at the optimum, In this precise 
sense, tagging increases the optimum trans- 
fers to those who are identified as poor and 
given special tax treatment. 

The difference between the tagging and 
the nontagging optimization is clear: with 
tagging, for a given increased subsidy to 
tagged people, there is a smaller decline in 
the income differential between difficult and 
easy work, since 7, need not shift, and there 
is therefore a smaller tendency for workers 
to shift from difficult to easy jobs with a 
given redistribution of income. As a result, 
optimal transfers to tagged workers are 
greater with tagging than in its absence. 

An outline of the proof, which is given in 
the Appendix, illustrates the application of 
this logic more particularly. The proof 
shows that, at the optimum, the rate of 
taxation of workers in difficult jobs and the 
rate of transfer to untagged workers in easy 
jobs is taken up to the point that any fur- 
ther increase in either of those two rates will 
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induce skilled workers to shift into easy 
jobs. This is reflected cy the optimization 
condition (12), which is exactly analogous 
to tne similar optimizat on condition (9) in 
the untagged case: 


(12) udp — T) — © = ul ge + TE) 


Itis then shown by contradiction that 7* 
(the optimal transfer to tagged workers) ex- 
ceeds T$ (the optimal transfer to unskilled 
-= untagged workers). Sudpose the contrary 
(i.e. 7* < TF). In that case, a marginal 
decrease in Tg and a marginal increase in 
equal dollar amount in 7 can cause no de- 
crease in utility, while 1: allows some addi- 
tional redistribution #0 be made from 
skilled workers in difficult jobs to other 
workers without inducing any skilled 
workers to switch from difficult into easy 
jobs. Since total utility / 7% is sure to be in- 
creased by at least one of these two changes 
and not decreased by the other, the optimal- 
ity of r* and T# is contradicted. At the 
optimum, therefore, +* must be greater 
than TŽ. 

Knowing that 7* > T#, as has been 
shewn, knowing that T and Tf satisfy 
(12), and knowing that t$ and t# satisfy the 
similar condition (9), u(qp — th) — 6 = 
u( qg + tř), the budge constraints can be 
used to show that 7* > 1#. 


IV. Generalized Problem 


In the example in the last section, there 
was no opportunity for people to change 
the characteristics by which they were 
tagged. Age, race, and sex are real life ex- 
amples of such charécteristics. However, 
there are also redistribution programs in 
which people, by some effort or with some 
loss of utility, may alter their character- 
istics, thereby beconting members of a 
tagged group. The most commonly cited 
example of this concerns families who al- 
legedly have separatec in order to obtain 
payments under the Aid to Dependent 
Children program (see Daniel Moynihan). 

To consider the cass more generally, in 
which group membership is endogenous, 
this section presents a general model. It 
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then becomes an empirical (rather than a 
theoretical) question to determine what 
amount of tagging (and quite possibly the 
answer is none) will maximize aggregate 
utility U. There is no major theorem in gen- 
eral, unless it is the falsity of the proposi- 
tion to which the previous section gave a 
counterexample, that a uniform negative in- 
come tax is always superior to a welfare sys- 
tem that gives special aid to people with 
special problems or characteristics. 

In general, we may assume the goal is to 
choose functions t,( y,) to maximize 


(13) U = fu, f(x)dx 


where f(x) denotes the distribution of peo- 
ple of type x, and where the utility of such 
a person depends on his after-tax income, 
his characteristics, and the group to which 
he belongs y, or 


(14) uy = u(y i t, X, Y) 


In the real world, of course, tagging is not 
costless, one of the major complaints 
against the current welfare system being its 
cost of administration. Let T be the group- 
ing of people into various subgroups of the 
population, and let c(T) be the administra- 
tive cost of such tagging. 

U is maximized subject to two con- 
straints, the first being that taxes equal 
transfers plus administrative costs, or 


3) f YODA + eT) = 0 


where y(x) is the group to which an indi- 
vidual of type x belongs, and the second 
being that an individual of type x chooses 
his labor input and the group to which he 
belongs to maximize 


(16) ulw(x, y) L(x, Y) 
ad t (w(x, y) L(x, ¥)), x, y] 


where w(x, y) is the wage of a person of 
characteristic x belonging to group y, and 
L(x, y) is the labor input. 

In sum, this is the generalization of 
Mirrlees’ (and Fair’s) problem to taxation 
with tagging. I have taken the trouble to 
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specify this general problem since it is im- 
portant to note the potential endogeneity of 
the tagged characteristics and of adminis- 
trative costs. 


V. Cost-Benefit Evaluation of 
Manpower Programs and Tagging 


Another type of program in which tag- 
ging is important is manpower training pro- 
grams. Typically, such programs in the 
United States have aimed at improving the 
skills of the disadvantaged and the tempo- 
rarily unemployed. Because of formal eli- 
gibility requirements, and also because of 
the self-selectivity of the trainees, people in 
special need are identified (or tagged) by 
such programs. 

There has been an intensive effort in the 
United States to evaluate the benefits and 
costs of such programs, so much so that 
there have been extensive “‘reviews of the re- 
views” (see David O'Neill). The studies 
have typically (but with some exceptions) 
found that the benefits of manpower train- 
ing programs, as conventionally accounted, 
have been less than the costs. But because 
of the value of tagging done by such pro- 
grams, a benefit-cost ratio of less than unity 
is not sufficient reason for their curtailment. 

This last point can be made formally in 
terms of the tagging models in Sections III 
and IV. A manpower program could be in- 
troduced into the model in Section HII by 
assuming that, at a given cost per worker, 
an unskilled worker who is previously un- 
tagged can be made into a skilled worker. 
The costs of such a program, as usually ac- 
counted, are its costs of operation plus the 
wages foregone by workers while engaged 
in training. The cost of operation becomes 
an additional term in the balanced budget 
constraint (analogous to the term c(T) in 
(15)). The benefits from the program are the 
increase in the pretax, pretransfer wages of 
the worker subsequent to training. It is easy 
to construct an example in which the bene- 
fits (thus accounted) are less than the costs 
(thus accounted), yet UT is greater with the 
program than in its absence, because the 
program tags unskilled workers and makes 
income redistribution possible with rela- 
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tively little distortion to the incentive struc- 
ture. 

An unrigorous calculation using con- 
sumer’s surplus logic shows that the tagging 
benefits of manpower programs may be 
substantial. Consider two subgroups of the 
population, both of which are young and 
both of which have low current incomes. 
One group is skilled but has low current in- 
come because it is building up human cap- 
ital; the other group is unskilled and has 
low current income for that reason; it also 
has low permanent income. 

Let there be a manpower training pro- 
gram. At a cost of ¢ dollars, the permanent 
income of a young unskilled worker can be 
raised by $1. The costs of this program (as 
usually accounted) are c dollars, and its 
benefits are $1. Considering consumer’s 
surplus and assuming that there is a dead- 
weight loss of A per dollar due to taxes to 
pay for the program, the cost of the pro- 
gram, inclusive of deadweight loss is c(1 + 
`). 

Now compare the advantages of this 
training program to a negative income tax 
that gives lump sum transfers to all young 
workers, whether skilled or unskilled. Let 
unskilled workers be a fraction 0 of the total 
population. To redistribute $1 to an un- 
skilled young worker, a total of 1/0 dollars 
must be redistributed to all young people. 

Which scheme—the manpower training 
program or the negative income tax—is the 
cheaper way of redistributing $1 to un- 
skilled workers? The cost, inclusive of dead- 
weight loss of the manpower program, is 
e(l + A). The cost, inclusive of deadweight 
loss of the negative income tax, is the dead- 
weight loss on 1/0 dollars, plus the $1 re- 
distributed, or A/@ + 1. Which scheme is 
cheaper depends upon whether e(l + A) is 
greater or less than (A/# + 1). 

Let A be .05 and let @ be .1, numbers 
which are not unrepresentative of reason- 
able parameters for deadweight loss due to 
income taxation. and the fraction of the 
population eligible for a typical manpower 
training program such as the Job Corps. If 
the benefit-cost ratio of the manpower pro- 
gram (1/c) is less than .7, the negative in- » 
come tax is the cheaper method of redis- 
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tribution; if the benefit-cost ratio is greater 
than .7, the manpower program is pref- 
erable. 


VI. Summary and Conclusions 


This paper has identified the important 
tradeoffs in the design of institutions to re- 
distribute income. Some types of programs, 
either by their eligibility requirements or by 
the self-selection of the beneficiaries, iden- 
tify (tag) people who are in special need. 
With tagging, taxpayers (as opposed to 
beneficiaries) are denied the benefit of the 
transfer, so that in effect a /ump sum trans- 
fer is made to tagged people. 

In contrast, with a negative income tax, a 
grant is made to all taxpayers and this grant 
must be recovered to achieve the same net 
revenue. This recovery results in high mar- 
ginal tax rates, whose disincentive effects 
are the major disadvantage of a negative in- 
come tax. This disadvantage, however, 
must be weighed against the disadvantages 
of tagging, which are the perverse incentives 
to people to be identified as needy (to be 
tagged), the inequity of such a system, and 
its cost of administration. 

The problem of the optimal redistribu- 
ticnal system, both with and without tag- 
ging, has been set up in the framework of 
the Mirrlees-Fair optimal income tax. It 
was shown in a special example that if a 
portion of the poor population could be 
identified (costlessly, in this example), total 
welfare U could be raised by giving in- 
creased subsidies to the tagged poor. 

Finally, the consequences of tagging for 
manpower programs were discussed. Since 
tagging is a benefit of most manpower pro- 
grams, benefit-cost ratios need not exceed 
unity to justify their existence. In fact, an 
example showed that benefit/cost ratios 
could be significantly less than one (.7 in the 
example), and a manpower program might 
still be preferable to a negative income tax 
as a method of income redistribution. 


APPENDIX 


THEOREM 1: Using the definitions of t* 
ard t in Section IH, and also the models in 
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that section, if u(qp)— 6 > u(qg) and 
0<B <1,7* > tf. 


PROOF: 

The proof proceeds by five propositions. 
Propositions | and 2 make variational argu- 
ments which show that at the maximum as 
much must be redistributed from skilled 
workers as possible without inducing them 
to switch into easy jobs. This yields the con- 
dition: 

(Al) u(qp — Tp) - 6 = u(qg + TË) 
It is similarly true without tagging that 
(A2) ul dn — th) — 6 = ul ge + t#) 


From (A!) and (A2) it can be easily shown 
(Proposition 3) that if T$ > t$, TE < tř 
(and vice versa). 

Proposition 4 then shows that r* > ¢#. 
There are two cases. In one case, TR < th. 
If T < th, by Proposition 3, TË > tË. 
Suppose t# > r*. A variational argument 
shows that this cannot be a maximum, for 
a decrease in T#¥ and an increase in r* can 
increase U7, In the other case, T$ > th. 
Butif TŠ = t%, by Proposition 3, TF < ¢f. 
It follows from the balanced budget con- 
straints that if T# is smaller than ¢#, but 
also, Tf is larger than tš, that r* must be 
larger than ¢#. As a result, in both Case I 
and Case II, 7* > t. Proposition 5 shows 


that the inequality is strict. 


PROPOSITION 1: u(qp — TH) -— 6 > 
u( qg + TË) 


PROOF: 
Suppose otherwise. Then, 


(A3) UTE = 5 (Q - B)u(ge + TH) 

+ Bu(qe + 7*)} < u( gz) 
by the concavity of u and the constraint 
(1lb) that (2 — BJT = —8r*. Since 
u( gp) — 6 > u( qe) by assumption, 

(A4) uC ge) < $ fqn) — ò + ulga) 


Since Tp = Tg = r = Q is a feasible tax/ 
transfer vector (satisfying budget constraint 
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(11)), and with 


(A5) U™ = = fulgo) — 6 + u(ge)} 


1 
2 
the optimality of UT?” is contradicted by 
(A3), (A4), and (A5), By this contradiction, 


(A6) “(qn — TŠ) — ô > uC ge + TË) 
PROPOSITION 2: 


(A7) ulgn — T) — 6 = ulge + TE) 


PROOF: 

Suppose that u(gp — TŽ) -— 6 > 
u(q, + T$). A variational argument shows 
that (7%, T#, r*) is not optimal. 

Let Tp = T$ +e 

Ty = TE + €/(1 — B) 
(A8) U'™(T),Tr,7*) = U™8(T5, TE, T*) 
+ €/2[—u'(qp — T9) 

+ u'(qe + TP) + o7(€) 
where o?(e) is an expression with lim,» 
o*(e)/e = 0. But since u(gp — T$) — 6 > 
u(qe + T$) by assumption, 
(A9) u'(qo — TS) < u'(qe + TẸ) 
by the concavity of u. 

Therefore, by (A8), U™®(Th, Tk, T*) > 
U™(T#, T#,7*) for e sufficiently small, 
which contradicts the optimality of 
(T5, TZ, 7*). Therefore, u(qp — T$) — ô < 
u(qz + T$). 

By Proposition 1, u(qp ~ T$) — 6 > 
u(qg + T$). Therefore, 


(A10) u(qđp ~ T$) — 6 = u(qg + TË) 


PROPOSITION 3: T$ > t$ if and only if 
TE < UE 


PROOF: 

Suppose T$ > t$. By Proposition 2 
(A11) u(qn — T$) — ô = u(ge + TẸ) 
By similar logic, 

(A12) uulgo — t$) — ò = ulge + t$) 

If T$ > t%, then 
(A13) u(qn — T$) < “(qn — #3) 


whence 

(A14) u(ge + T$) 
= Up — T$) — ô < u(qo — 15) — 8 
= uļ(qge + tł) 

(A15) T < tt 


Similarly, if T$ < t$, TE > tf 
PROPOSITION 4: 7* > tf 


PROOF: 
Suppose 


(A16) 


It will be shown that the optimality of r* or 
of t$ is contradicted. Two cases will be 
analyzed: 

Casel: T$ < t% 

Case II: T$ > t$ 


Tt < tf 


Case I: By Proposition 3, if T$ < i$, 
(A17) TE > th 
But then 
(A18) UTET, TE —¢,7* + (1 - B/B 
= UTE(TS, Tt, 7*) 
— (1 — B)e/2u'(qg + TË) 
I-$ 
+ 8 3 





e/2u' (qe + T*) + 0%(€) 


which last equation (A18) for sufficiently 
small e 


(A19) >U™(T3, TE, 7*) 


since u’(deg + T) < u'(qg + 1#) < 
u'(qe + T*) by the concavity of u and by 
both the inequality (A17), (TE > t$), and 
the supposition (A16), (¢# > 7*). The in- 
equality (A19) contradicts the optimality of 
(T$, T#, 7*). Therefore, if T$ < t$, 7* > 
t+. 


Case II: T$ > t5. 
Suppose again 
(A20) 


We will show a contradiction. By Proposi- 
tion 3, if 7% > th, 


(A21) TE < tt 


T* < tf 
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By inequality (A21), (TZ < t%), the budget 
constraint (7a), (£$ = &%), and inequality 
(A20), (7* < 12), 

(A22) T > 45 = te > (l — B)TE + Br* 
which contradicts the budget constraint 
(ila), which states: 

(A23) TH= (i — B)TE + Br* 


_ Hence, if T$ > th, 7* > 1#. 
Combining Gass I end II, it has been 
shown that 7* > (#. 


PROPOSITION 5: 7* > ¢# 


PROOF: 

It remains to show thet r* = t$. Suppose 
the contrary, that 7* = 1%. A contradiction 
will be demonstrated. Ey Proposition 3 at 
the optimum 


(A24) u(gp — T$) — è = ulge + TE) 
and similarly, 
(A25) un — t5) — ô = ulqe + tž) 


The optimum (73, T$, 7*) and (15,1) must 
also satisfy the budget constraints (7a) and 


(11a): 
(A26) 
(A27) 
Add to the system (A24) to (A27) the as- 
sumption (A28): 
(A28) 


An optimum with r* = tf must satisfy the 
five relations (A24) tc (A28). These five 
equations constitute a system of five equa- 
tions in the five variables (7%, T$, r*, 15, t#), 
with unique solution wi-h the property 


T$ = (1 — 6)TE + Br* 


* _. ¢* 
tp = Tk 


T* = IË 


T = Tf = 7* = th = t% 
Let 
(A29) Th = T + 2e 
(A30) Th = TË — 2e- 
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| — l 
(A31) ri = 7* 4+ 3 B 2€, + T 2€ 
with 
u'(qp — T$) o 
A32 E < mi 
vee uqe t TD 
Then, 


(A33) U8(Tp, Tr, 7’) T U™(T5, Es T*) 


— €u'(qn — T$) — (1 — 8)eu’ (qe + TE) 
+ B gue + 7*) 

l- £ 
+ B 3 


+ or(e,) + 07(€2) 


E2U' (qe + 7*) 





Since r* = TH, for (€,, €2) sufficiently small 
U™ (Th, Tz, 7’) > U™(TH, T$, 7*), which 
contradicts the optimality of (T$, 72, 7*). 
Hence, r* = t$. And, using Proposition 4, 
7T* > t®. 
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Some Results on Incentive Contracts with 
Applications to Education and Employment, 
Health Insurance, and Law Enforcement 


By MILTON HARRIS AND ARTUR Raviv* 


When decision-making authority is dele- 
gated from one agent to another, contrac- 
tual arrangements are often used to allocate 
resources and outputs. Such situations may 
be analyzed using the theory of principal- 
agent relationships. This theory seeks to 
characterize optimal contracts and explain 
observed arrangements. Examples which fit 
the “agency paradigm” include employer- 
employee, insurer-insured, and owner-man- 
ager relations. In this paper, we report some 
results which significantly extend the theory 
of agency to situations characterized by a 
divergence of incentives between the two 
parties and asymmetric information with 
opportunities for acquiring information. In 
addition, we discuss several applications of 
` this theory. 

The theory of optimal contracts under 
conditions of uncertainty has received con- 
siderable attention. Kenneth Arrow and 
Robert Wilson (1968) were concerned with 
the optimal sharing of purely exogenous 
risk. Wilson (1969) and Stephen Ross con- 
sidered situations in which the risk could 
be affected by the actions of the agents. 
They analyze contracts which induce similar 
attitudes toward risk on the part of the 
agents, thus allowing the possibility that de- 
centralized decision making will be optimal. 
Conditions under which such arrangements 
are indeed Pareto optimal are also investi- 
gated. In their models, incentive problems 
arise. purely as a consequence of diverse 
attitudes toward risk among the agents. 
A. Michael Spence and Richard Zeck- 
hauser, in the context of insurance con- 


*Carnegie-Mellon University. We would like to 
acknowledge helpful discussions with Ed Prescott and 
Rob Townsend, as well as suggestions of Stephen 
Ross, Martin Hellwig, an anonymous referee, and the 
managing editor of this Review. 


tracts, introduced the problem of a diver- 4 
gence in incentives due to the action of an 
agent together with differential information 
among agents. More recently, Joseph 
Stiglitz (1975a) analyzed incentive contracts 
between employers and employees. With 
regard to differential information, both 
Spence-Zeckhauser and Stiglitz assume one 
of two extreme cases: either the agent’s 
action is known by everyone with certainty 
(in which case there is no differential infor- 
mation), or no information about the 
agent’s action. is available to anyone except 
the agent himself. A somewhat intermediate 
case was analyzed by Robert Townsend in 
which the exact information possessed by 
one agent can be made available to the 
other at some cost. 

Two important aspects of agency rela- 
tionships are not fully explored in the 
literature cn the theory of contracts. First, 


. most agency relationships must deal with 
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incentive problems which arise because the 
agent would prefer to work less, other 
things equal, while the principal is indiffer- 
ent to the level of the agent’s effort, other 
things (i.e., his share of the payoff) equal. 
This type of incentive problem is somewhat 
different from the one considered by Wilson 
(1969) and Ross in which a divergence in 
incentives results only from different atti- 
tudes toward risk. Second, in most in- 
stances an agent may acquire information 
about other agents’ actions. This possibility 
was discussed in interesting papers by 
Armen Alchian and Harold Demsetz and 
by C. Michael Jensen and William Meck- 
ling. The quality of the information ob- 
tained through monitoring (or supervising) 
depends on the resources committed to this 
activity as well as on the available monitor- 
ing technology. Furthermore, as Stiglitz 
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points out, “... the amcunt (or quality) of 
supervision will affect both the optimal in- 
centive scheme which will be used and the 
level of expected utility which the individual 
will attain” (1975a, p. 72). Consequently, 
the optimal incentive contract will depend 
on the available monitoring technology. In 
this paper, we explore these aspects of the 
agency problem. 

Our analysis is based on a model in which 
there are two individuals: one, denoted the 
ageni, takes an action which together with 
the realization of an exogenous random 
variable results in the payoff to be divided 
between the agent and the other individual, 
denoted the principal. Incentive problems 
arise because the agent has a disutility for 
the action while the principal does not. We 
distinguish two versions of this model. In 
the first, the agent is assumed to take his 
action without any information regarding 
the realization of the exogenous random 
state. In the second version, the agent is 
assumed to know the value of the random 
state before taking his action. In both ver- 

“sions, the object of the analysis is to dis- 
cove: the form of the Pareto optimal con- 
tract, that is, how the optimal sharing 
arrangement for the pavoff depends on the 
observed variables. In particular, our analy- 
sis deals with the follcwing issues: When 
would we expect to okserve performance- 
contingent contracts, and what would be 
the form of such contracts; when perfor- 
mance is not observable, under what condi- 
tions would we expect contracts to depend 
on imperfect estimates of performance, 
whai types of estimators would be used, and 
how would they be incorporated into the 
contract. 

Our results are discussed in terms of the 
employer-employee relationship. They are, 
however, more general, and we discuss their 
implications for three other agency relation- 
ships. 

The first application is to the analysis of 
employment contracts based on training or 
education and ability. Here we show under 
what conditions and in what form it is op- 
timal to make employment contracts con- 

-tingent on training or ability. In particular 
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we show when the type of contract used in 
the “signaling literature” (see Spence, 1973, 
1974, 1976; John Riley; Stiglitz, 1975b) is 
Pareto optimal. 

The second application is to health insur- 
ance contracts. We show when indemnity 
insurance, that is, contracts in which the in- 
surance payment depends only on the de- 
gree of illness, is optimal. We also show 
when the optimal policy provides payment 
contingent on the level of medical care 
chosen. The case in which the level of 
medical care chosen is not directly observ- 
able is also considered. 

The third application of the analysis is to 
the problem of procuring the optimal 
amount of law enforcement, an issue which 
was addressed by Gary Becker and George 
Stigler. We exhibit conditions on the infor- 
mation structure under which the standard 
type of compensation arrangement for the 
enforcer (i.e., a salary) would lead to an in- 
efficiently large degree of malfeasance or 
nonfeasance (shirking). We also show under 
what conditions these inefficiencies could be 
resolved by the use of contracts which we 
exhibit. In particular, we provide conditions 
under which some suggestions of Becker 
and Stigler would be optimal. 


I. The Agency Model 


In this section we describe the model with 
which we address the issues mentioned 
above (a more detailed and formal treat- 
ment may be found in the authors’ working 
paper). In this model there are two individ- 
uals, “the principal” and “the agent.” For 
concreteness, in describing the model and 
results, we refer to these individuals as the 
employer and worker, respectively. 

The worker chooses a level of effort (or 
action) a, which together with the realiza- 
tion of some exogenous random variable 0 
determines the value of the worker’s prod- 
uct x (the payoff). The random variable 0 
may be interpreted as the result of any ex- 
Ogenous uncertain event which affects the 
worker’s productivity, for example, the 
weather, equipment failure, the price of the 
product, etc. We represent the relationship 
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among the value of the worker’s output, the 
worker’s effort, and the realization of the 
random variable by a production function 
X, that is, 


(1) 


We assume that greater effort by the 
worker results in greater output for any 
value of 8 (i.e., X, > 0 for alla, @). 

Two important cases may be distin- 
guished regarding the information available 
to the worker when he decides upon his 
level of effort. First, in Model 1, we assume 
that he does not know the value of 6 when 
he chooses his effort. For example, a share- 
cropper may not know what the weather 
will be when he plants his crop; a lawyer, 
when he prepares his case, may not know 
which judge will preside. Second, in Model 
2, we assume that the worker does observe 
the value of ĝ and chooses his effort contin- 
gent on this observation. For example, a 
salesman may observe the state of demand 
before deciding how many calls to make. 

The division of the product will be deter- 
mined by a function which may depend on 
any variable which is observable by both 
parties, that is, whose value is known by 
both parties when the product is divided. 
This assumption rules out contracts which 
are not incentive compatible. The function 
and its list of arguments denoted (S; z) will 
be called a contract. The value of S(z) is 
interpreted as the worker’s share of the 
product while the employer’s share is 
x — S(z). The product x is assumed always 
to be observable by both parties. In addi- 
tion to x, the list z might include the effort 
a, provided, of course, that it is observable. 
If a is not observable, z might include an 
estimator, denoted a of a, For example, an 
estimator of the sharecropper’s effort might 
be the amount of time he spends in the field. 
An estimator of the salesman’s effort might 
be the number of miles he drives. When 
available, the estimator will be called a 
monitor, that is, a monitor is a random vari- 
able whose distribution is conditional on a. 
The class of available monitors is referred 
to as the monitoring technology. 


x = X (a, 0) 
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Associated with the worker is a utility 
function U, whose first argument is the 
worker’s share of the product and whose 
second argument is his effort. The worker is 
assumed to prefer less effort to more effort, 
other things equal. We therefore assume 
that 


(2) 


We will often assume that the worker is risk 
averse, that is, that U is strictly concave in 
the first argument. 

Given a contract (S;z), in Model I the 
worker determines his effort by solving the 
following maximization problem: 


(3) max Es U[S(z), a] 


In Model 2, the worker chooses a as a 
function of @ to solve 


(3) max U[S(z), al 


U, > 90; U, <0 


In both models, the effort chosen will de- 


pend on the functional form of S; in Model- 


2, it will also depend on the realization of 
the exogenous random variable. 

Associated with the employer is a utility 
function V, which is a function only of his 
share of the product. We assume V is 
monotone increasing, concave (i.e., the em- 
ployer is either risk neutral or risk averse). 
Given a contract (S; z), and a level of effort 
a chosen by the worker according to either 
(3) or (3'), the employer’s utility is 


(4) E V[X(a, 0) — S(z)] 


~ 


This concludes our presentation of the- 


model. We turn in the next section to a 
description of our results. 


II. Results 


Our results characterize the Pareto opti- 
mal contracts under various assumptions 
concerning the availability of information. 
In particular, optimal contracts are investi- 
gated under alternative assumptions on the 
observability of the worker’s effort and the 
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random variable and on the existing tech-., 
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nology for monitoring the worker’s effort. 
We are interested in Pareto optimal con- 
tracts on the supposition that observed con- 
tracts will have the property that, given the 
availability of information, neither agent’s 
expected utility can be increased without 
decreasing the expected utility of the other 
agent. Thus we seek to characterize the con- 
tracts which we expect to arise under 
_ various information structures. Our results 
are simply discussed here without formal 
derivations; these may be found in our 
earlier paper. 

To begin, suppose that the realization of 
the random variable (also referred to as 
“the state of nature” or simply “the state”) 
is freely observable by both employer and 
worker when the product is distributed. In 
this case, our first result implies that making 
the contract contingent on the worker’s 
effort provides no gains over contracts 
which depend only on output and the ob- 
served value of 6. Therefore, if the state is 
freely observable, we would not expect to 
observe contracts contingent on worker 
effort. Thus ex post uncertainty as to the 
relationship between the effort and the 
product is essential if contracts based on 
worker performance are to be observed. 
For future reference we state this result as 


PROPOSITION 1: The expected utilities 
achieved under any contract which depends 
on the product, the effort, and the state can 
also be achieved under a contract which de- 
pends on the product and the state, but not on 
the effort. This result holds for both Models 
1 and 2. 


The above result does not yield informa- 
tion as to the form of the optimal contract 
when the state is freely observable. This in- 
formation is provided by 


PROPOSITION 2: The Pareto optimal 
contract which depends on the product and 
the state specifies a “standard” output con- 
tingent on the state. The worker receives an 
amount which depends on the standard output 
_ and perhaps on the state, plus the difference 
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between the actual output and the standard. 
The employer receives an amount which de- 
pends only on the state and is therefore un- 
affected by the worker's level of effort. This 
result holds for both Models \ and 2. 


To illustrate this result, consider the 
sharecropper example mentioned above. In 
this case, Propositions 1 and 2 imply that if 
the weather is the only exogenous random 
factor affecting the crop, we would expect 
to observe an arrangement in which the 
tenant “pays” the landlord an amount of 
output contingent only on the weather and 
keeps the remainder of the crop. 

Note that Propositions | and 2 hold re- 
gardless of attitudes toward risk of the em- 
ployer (landlord) and worker (tenant). Thus 
the determination of the variables on which 
the contract will depend (if all are observ- . 
able) is independent of attitudes toward 
risk. For example, if output, effort, and the 
weather are all observable, the contract, will 
depend only on output and weather. This 
result does depend, however, on the ability 
of both parties to agree ex ante on which 
types of weather are possible, what the- 
probability attached to each type is, and 
how weather affects output. It also depends 
on the ability of both parties to observe 
ex post which type of weather occurred. At- 
titudes toward risk do play a role in deter- 
mining the sharing function. For example, 
if the landlord is risk neutral, the contract 
will be such that if the tenant puts in suffi- 
cient effort to produce the (weather-con- 
tingent) standard output, then the tenant’s 
share will be independent of the weather. If 
the tenant does not render the effort im- 
plicit in the standard output, however, his 
share may be weather-dependent. The land- 
lord’s share (i.e., rent) will depend on the 
weather, in general, if the tenant is risk 
averse. 

Attitudes toward risk also play an im- 
portant role in determining the variables on 
which the optimal contract will depend 
when the state is not observable, ex post. 
The next result states that risk aversion on 
the part of the worker is a necessary and 
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sufficient condition for contracts which de- 
‘pend explicitly on effort to be superior to 
contracts which depend only on the output. 
Intuitively, if the worker 1s risk neutral, it 
will be optimal for him to bear all the risk 


associated with uncertain productivity. In’ 


this case, all effects of the worker’s per- 
formance are internalized, and thus in- 
centive problems are resolved without the 
use of performance-contingent contracts. 
When the worker is risk averse, optimality 
requires some sharing of risk, and therefore 
the employer bears some of the conse- 
quences of the worker’s choice of effort. In 
this case, performance-contingent contracts 
are superior to contracts based only on out- 
put. 


PROPOSITION 3: (i) Ifthe worker is risk 


. neutral, any contract which depends only on’ 


output and effort can be dominated (in the 
Pareto sense) by a contract which depends 
only on output. 

(ii) If the worker is risk averse, any con- 
tract which depends only on output can be 
strictly dominated by a contract which de- 
pends on both output and effort. 

(iii) {f the worker is risk averse, any con- 
tract which depends only on output can be 
strictly dominated by a contract which de- 
pends only on output and the state and is of 
the form given in Proposition 2. 

These results hold for Models 1 and 2,' 
Next we characterize the form of Pareto 
optimal contracts which depend on output 
and effort. 


PROPOSITION 4: Any Pareto optimal 
contract in the class of contracts depending 
only on output and effort has the property 
that the worker's share depends only on the 
output, provided his effort meets a prespeci- 
fied criterion. If not, he receives nothing. 
This result holds for Model |. 


Thus when the worker’s effort is freely 
observable, and the worker is risk averse, 


l For Model 2 the utility function of the worker is as- 
sumed to be separable and the production function is 
one-to-one in the state. 


we would expect to observe contracts which 
stipulate a particular choice of effort by the 
worker. Since the worker will always choose 
to meet the requirement, we refer to this 
contract as a forcing contract.” 

With respect to the sharecropping para- 
digm, these results imply that if the tenant 
is risk averse, and output and effort, but not 
the weather, are observable ex post, we 
would expect the sharing arrangement to 
include a stipulation of how much effort the 
tenant is expected to expend. If the tenant 
puts in the required effort (and he will if his 
effort is perfectly observable), he will re- 
ceive a share of the product. This share will 
depend on the product and the attitudes 
toward risk of the landlord and tenant. For 
example if the landlord is risk neutral (and 
not the tenant), the tenant will get a fixed 
wage independent of output (or the 
weather). If, on the other hand, the tenant 
(and not the landlord) is risk neutral, con- 
tracts stipulating the tenant’s effort are un- 
necessary; we expect to observe the landlord 
receiving a fixed rent with the tenant keep- 
ing the residual. 

We now turn to some results regarding 
the use of imperfect estimators of effort as a 
contingency affecting the distribution of the 
product. Clearly we would not expect to ob- 
serve the use of imperfect monitors of effort 
when there are no gains to using actual ef- 
fort. We have exhibited above two situa- 
tions in which there are no gains to acquir- 
ing information about the worker’s effort 
(even if such information is available cost- 


. lessly). Moreover we have shown that in all 


other cases there are gains to acquiring in- 
formation, that is, if information of ‘“‘suffi- 
cient quality” can be obtained at a “‘suff- 
ciently low price,” then both individuals 
can be made better off. The two conditions 


2This terminology was suggested to us by Ross. 

3With respect to the sharecropping example, one 
might question the assumption that the tenant’s effort 
is observable while the weather is not. We agree that 
these assumpticns are not particularly appropriate to 
sharecropping. Our model is, however, applicable to a 
large class of situations, and for many of these, the 
assumptions are appropriate (see Section III). We use 
the sharecropping example here only for the purpose i 
of illustrating all our results with a consistent example. 
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peng which there are no gains to monitor- 


ka 


~ 


mg the worker’s effort are (a) when the 
realization of 0, the exogenous random vari- 
able affecting output, is observable, and (b) 
when the worker is risk neutral. From a 
methodological point of view, these results 
imply that it is not possible to simplify the 
analysis of monitoring by assuming away 
either exogenous uncertainty or risk aver- 
sion on the part of the worker. 

In general, even when there are gains to 
perfect information on effort, these gains 
may be impossible to realize through im- 


perfect monitoring. The introduction of im- ` 


perfect information on the worker’s effort 
into a contract produces two opposing 
effects on the welfare of the parties to the 
contract. First, since the information is im- 
perfect, additional uncertainty is intro- 
duced. Since both the employer and worker 
are risk averse, this additional uncertainty 
tends to reduce welfare. Second, inclusion 
of monitoring can motivate the worker to 
choose a level of effort which, neglecting the 
first effect, would make both parties better 
off. 

Because the minimum (necessary) condi- 
tions for monitoring to be valuable appear 
to be very difficult to formulate, we explore 
several sets of sufficient conditions. These 
results are derived using forcing type con- 
tracts. This type of contract specifies that 
the worker is paid only if the monitoring 
reveals his effort to be “acceptable,” and 
the size of the payment does not depend on 
the results of monitoring in any other way. 
The forcing contract thus requires that a 
decision be made based on the realization 
of the monitor. This statistical decision 
problem is the test of the following hypoth- 
esis: the worker’s level of effort is one of a 
set of acceptable levels. The precision of the 
monitor, in this case, is summarized by the 
probabilities of type I and type II errors. 
The conditions on the monitoring tech- 
nology referred to below are assumptions as 
to the availability of monitors with various 
probabilities of type I and type II errors. 

Our results regarding the use of contracts 


- based on imperfect monitoring of worker 


=o 


effort can be summarized as follows: 
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1) First, we establish general sufficient 
conditions under which the potential gains 
to monitoring may be realized. 

ii) Under additional assumptions on 
the monitoring technology, we show that 
any Pareto optimal contract can be approxi- 
mated to any degree of precision by a forc- 
ing type of contract. 

iii) Under another set of assumptions 
on the monitoring technology and the 
worker’s utility function, we show that all 
the results achievable under perfect in- 
formation can be obtained even when in- 
formation is imperfect, using a forcing con- 
tract. 

The above results are obtained only for 
Model 1. 


HI. Applications 


In this section, three applications of the 
results of the previous section are analyzed. 
These results are used to describe the Pareto 
optimal contractual arrangements, and 
therefore the contracts we would expect to 
observe in some interesting situations. First, 
we analyze employment contracts based on 
education, training, or ability. We compare 
our results to those of the signaling litera- 
ture (for example, Spence, 1973, 1974). 
Second, we consider optimal health in- 
surance contracts and explain indemnity 
insurance. Finally, the problem of optimal 
compensation of law enforcers is discussed. 
Here we relate our results to those of 
Becker and Stigler. 


A. Ability, Training, and 
Employment Contracts 


There has recently been considerable in- 
terest in the relationship between education 
and other “signals” and the allocation of 
labor in jot markets. For example, Spence 
(1973, 1974, 1976) stresses the use of educa- 
tion as a signal for native ability in the hir- 
ing of employees (see also Riley, Stiglitz, 
1975b). In this literature, a particular pay- 
ment structure for the worker, based on the 
signal, is assumed. This structure involves 
paying the worker a fixed wage which de- 
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pends only on his education level. These the full consequences if their acquired abil- ,/ 


papers provide no analysis to justify the use 
of such a payment schedule, nor do they 
consider the possibility that the use of the 
signal in this way may be Pareto inferior to 
some other contractual arrangement. The 
present section is devoted to a clarification 
of this issue. We characterize the Pareto 
optimal contract in several situations sim- 
ilar to those analyzed in the signaling litera- 
ture. In particular we exhibit conditions 
under which an optimal contract will de- 
pend on the education level of the worker 
(as well as things like recommendations, 
transcripts, previous experience, etc.), even 
when education is not a perfect measure of 
acquired ability or productivity. Thus our 
results may be viewed as complementary 
with the signaling literature. 

To apply our model to the present prob- 
lem, we reinterpret the effort as the ability 
the worker has acquired to perform the 
task, and the state as his native ability. We 
assume that neither the worker nor his pro- 
spective employer knows the worker’s 
native ability at the time the contract is 
agreed on. Finally, each worker is assumed 
to know his own acquired ability. 

With this interpretation, our results of 
Section H are applicable and imply: 

i) If native ability is known or ob- 
servable ex post, it follows from Proposi- 
tions | and 2 that the optimal contract spec- 
ifies that the employer receives an amount 
which depends only on the worker’s native 
ability. In particular, the employer specifies 
a standard output to be produced by the 
worker contingent on his native ability. The 
employer’s payoff is a certain share (which 
may depend on the worker’s native ability) 
of this “standard output” while the worker 
receives the remainder of the standard reve- 
nue plus any output generated in excess of 
the standard (or minus any shortfall of 
actual output from standard output). This 
arrangement is equivalent to specifying a 
standard level of acquired ability required 
from a worker in this particular job and 
allowing workers with different levels of 
acquired ability to participate and accept 


ity is different from the one required. na 

ii) If workers are risk neutral, from 
Proposition 3, the Pareto optimal contract 
will specify a given payoff to employers 
independent of output, the worker’s ac- 
quired ability, or. his native ability level. 
Therefore, the worker receives the entire 
output minus some constant, that is, the 
worker purchases the right to use the pro- 
duction function for a given price. 

iil) If workers are risk averse, con- 
tracts which depend only on the output are 
inefficient relative to contracts which de- 
pend on the native ability and/or acquired 
ability of the worker as well as the output. 
Pareto-superior results can be obtained if 
the acquired ability is observable and is in- 
cluded in the contract. From Proposition 4 
it follows that Pareto optimal contracts 
when only output and acquired ability are 
observable are of the form “workers with 
acquired ability level of (at least) a* will be 
paid S(x), others need not apply,” where 
S(x) is some function of the output. For _, 
example, if years of education is a perfect 
correlate of acquired ability, this result im- 
plies that it is Pareto inferior not to make 
employment and/or salaries contingent on 
the education of the worker. Even if ac- 
quired ability is not observable (nor is 
something perfectly correlated with it) there 
may be imperfect measures which are suffi- 
ciently precise to make using them Pareto 
efficient. Examples of such monitors include 
years of education, interviews, transcripts, 
recommendations, etc. In this case we have 
shown sufficient conditions under which it 
is Pareto inferior not to include such 
monitors of acquired ability. The contract 
used is of the forcing type and specifies a 
minimum required level of the observable 
monitor of acquired ability. The above 
analysis provides an explanation for com- 
pensation schedules which are functions of 
education level. According to our analysis 
it is optimal for workers to receive fixed 
wages contingent on education level when 
employers are risk neutral. If employers are 
risk averse, a worker’s compensation a 
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ì 
depend on his output if he meets the educa- 
tion requirement. 


B. Health Insurance Contracts 


It has for some time been recognized that 
when insurance payments depend on a deci- 
sion of the insured as well as the state of 
nature, then an optimal allocation of re- 
_ sources and risk will not be achieved by a 
simple arrangement in which the insured 
pays a given price (premium) in return for 
various payments contingent on the state of 
nature. This problem arises because the in- 
sured has an incentive to “‘overspend”’ on 
insured expenses. It has been called “moral 
hazard” in the insurance literature (see, for 
example, Arrow, chs. 5, 8, 9; Pauly, 1968). 
One way to mitigate the inefficiency is to 
impose some of the cost of medical care on 
the insured. Zeckhauser illustrates the 
tradeoff between risk spreading and incen- 
tives. He suggests that insurance payments 
should depend on the degree of illness as 
well as the cost of the associated health 
care, Pauly (1971) refers to this type of in- 
surance as “indemnity” insurance. The re- 
sults of Section II can be applied to the case 
of health insurance.to show under what 
conditions moral hazard causes inefficien- 
cies and how appropriate contractual ar- 
rangements such as indemnity insurance 
can resolve this problem. Therefore, the 
results of Zeckhauser and Pauly (1971) can 
be obtained as special cases of our results. 

To apply our results, we view the insurer 
as the principal and the insured as the 
agent. The random state @ is interpreted as 
the degree of illness. There are two possible 
interpretations of the agent’s action, a. 
First, a may be the level of preventive care 
purchased by the insured or a general de- 
cision made by him before the state is real- 
ized as to the amount and quality of health 
care to be purchased when and if he be- 
comes ill. The second interpretation of the 
agent’s action is as a decision made after 
becoming ill on the amount and quality of 
health care to purchase. These two inter- 
pretations correspond to the assumptions of 


HARRIS AND RAVIV: INCENTIVE CONTRACTS 27 


Models | and 2, respectively. The payoff x 
is interpreted as the amount spent on health 
care.‘ 

Applying the results of Section II yields 
the following: 

i) If the insurer can observe the degree 
of illness of the insured @, then from Propo- 
sitions | and 2 the optimal insurance con- 
tract specifies a given amount to be paid by 
the insurer for each possible degree of ill- 
ness, that is, indemnity insurance. The 
amount paid by the insurer is thus indepen- 
dent of the choice of medical care taken by 
the insured. The insured under this contract 
can choose a level of medical care which 
costs more or less than the amount which 
the insurer agrees to pay. Moreover, since 
the insured is obviously risk averse, Propo- 
sitions 1, 2, and 3 imply that indemnity 
insurance is strictly Pareto superior to in- 
surance based only on the cost of the medi- 
cal care. All of the above results hold 
whether the choice of medical care is taken 
before or after the occurrence of an illness. 

ii) If the degree of illness cannot be ob- 
served by the insurer, but the insured’s 
choice of medical care can be observed, 
then from Proposition 3 there are contracts 
which depend on both the cost of medical 
care and the insured’s choice of medical 
care which are strictly Pareto superior to 
contracts which depend only on the cost. 
This result holds whether the choice of 
medical care is taken before or after the 
occurrence of illness. Furthermore, when 
the insured chooses his level of medical care 
before the occurrence of an illness, from 
Proposition 4, the Pareto optimal contract 
(when only the total cost and the insured’s 
choice of care are observable) stipulates 
that the insurer pays some share of the cost 
provided that the insured chooses some pre- 
specified level of medical care. Otherwise, 
the insurer pays nothing. Even when the in- 
sured’s choice of medical care is not itself 


4Note that these interpretations of a and x require 
opposite assumptions on the signs of the first deriva- 
tives of U and V than were made in Section I. It is 
easy to check that all the results continue to hold. 
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directly observable, it may be optimal to 
employ some indirect and imperfect mea- 
sure of the level of care (for example, fre- 
quency of visits to a doctor). When these 
measures are sufficiently precise estimates 
of the insured’s actual choice of medical 
care, the optimal policy will be essentially 
the same as when the choice is directly 
observable. 


C. Compensation of Law Enforcers 


In a very interesting paper, Becker and 
Stigler analyze the law enforcement prob- 
lem and suggest two alternative methods for 
improving the incentives given enforcers. 
Here we recast the law enforcement prob- 
lem in our framework and employ the re- 
sults of the previous section to obtain the 
optimal contract between the state and en- 
forcers, Our results provide a firm founda- 
tion for the suggestions of Becker and 
Stigler. In particular, we show explicitly 
under what conditions each pupeesaon IS 
Pareto optimal. 

Becker and Stigler explore the economic 
incentives for malfeasance in law enforce- 
ment. They conclude that officials responsi- 
ble for enforcement might lack sufficient in- 
centives to enforce certain laws. Moreover, 
there may also be incentives for them to en- 
gage in malfeasance. Becker and Stigler 
suggest two methods for improving the in- 
centives given enforcers. The first sugges- 
tion discourages malfeasance and lack of 
proper enforcement by penalizing the en- 
forcer if such behavior is detected. The 
penalty is set such that it more than offsets 
the gain from malfeasance. This method is 
made operational by requiring the enforcers 
o “post a bond equal to the temptation of 
malfeasance, receive the income on the 
bond as long as they are employed, and 
have the bond returned if they behave them- 
selves until retirement” (Becker and Stigler, 
p. 9). If the state detects malfeasance on the 
part of the enforcer, he is fired and loses the 
bond he posted. The second suggestion is to 
allow free entry into the enforcement indus- 
try. Enforcers would be rewarded based on 
their performance. Becker and Stigler argue 


that the amount of enforcement would be 
optimal if successful enforcers were paid the 
fines levied against convicted violators. 
These fines would equal the damages to 
society caused by the violator divided by the 
probability of conviction. 

The situation described by Becker and 
Stigler can be stated in terms of Models 1 
and 2 of Section J. The state (society) and 
the enforcer can be viewed as the principal 
and agent, respectively. The payoff x to the 
law enforcement activity is the revenue gen- 
erated via the fine levied on convicted vio- 
lators net of the costs associated with trying 
the accused. These latter costs include both 
costs borne by the accused (for example, 
time lost) and those borne by the state (for 
example, court costs). As is the case in the 
Becker-Stigler paper, we are not concerned 
with the problem of crime prevention or the 
effects of law enforcement on the level of 
criminal activity. In fact, we assume here 
that the level and type of criminal activity is 
completely exogenous. The schedule of fines 
is also taken to be exogenous. The state is 
interested in the degree of law enforcement 
as measured by the revenue generated from 
fine collection. 

Two important aspects of the incentive 
problem for law enforcers may be distin- 
guished. These aspects correspond to two 
distinct interpretations of the agent’s action 
a, and the exogenous random variable @ 
(recall that a and @ jointly determine the 
payoff x). In the first, the effort of the en- 
forcer can be interpreted as his level of in- 
vestment in crime detection and apprehen- 
sion capabilities and the levels of activities 
such as patrolling, etc. These decisions must 
occur before 6, the level of crime activity, is 
known. In this case, the problem is to pro- 
vide, in an efficient contract, the proper in- 
centives for investment in crime detection 
and apprehension capabilities. This prob- 
lem may be analyzed using Model 1, since 
the agent’s action (investment and patrol- 
ling) is taken before the realization of the 
exogenous random state (level of criminal 
activity). 

In the second interpretation, the random 


state 0 is the type of crimes committed, the ` 
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identities of the criminab, and other details 
associated with the crimes (for example, evi- 
dence, etc.). The action of the enforcer a is 
the effort expended in apprehending the 
criminals, creating cases, and the extent to 
which the enforcer refrains from engaging 
in malfeasance (for example, taking bribes, 
etc.). We assume for tie purpose of this 
analysis that the enforcer knows all the de- 
_ tails of the crimes (including the identities 
of the criminals) before taking his action. 
Society, as represented by the state, may or 
may not know these details. In any case, we 
assume contracts are agreed upon before 
crimes are committed. This version of the 
problem can be analyzed using Model 2. 

Our results indicate the following: 

i) With regard to the first problem, 
suppose the level of criminal activity can 
be observed ex post, bath by the state and 
by enforcers. In this cése, it follows from 
Propositions 1 and 2 that the optimal con- 
tract specifies that the state receives an 
amount which depends only on the level of 
criminal activity. In articular, the state 
specifies a standard for the revenue gen- 
erated by enforcement activities contingent 
on the level of criminal activity. It then re- 
ceives a certain share of this standard reve- 
nue while enforcers receive the remainder of 
the standard revenue plas any revenues gen- 
erated in excess of the standard (or minus 
any shortfall of actual revenue from stan- 
dard revenue). Essentielly, the optimal ar- 
rangement is equivalent to one in which the 
state specifies a given level of investment in 
enforcement capability and enforcers accept 
full responsibility for eny deviations from 
this level. 

Regarding the secand problem, when 
both the state and enforcers can observe the 
particulars of the crimes which occur, Prop- 
ositions | and 2 imply essentially the same 
result but with a slightly different interpre- 
tation. Here the stare specifies a total 
amount to be recovered by the enforcer, 
contingent on the particular circumstances 
of the crimes which have occurred. The 
state receives a share of this specified 
amount, independent of the enforcer’s ac- 
tion. The enforcer rece:ves the remainder of 
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the specified amount, plus or minus any de- 
viation of the actual amount recovered 
from the specified amount. All conse- 
quences of malfeasance are borne by the 
enforcer. 

ii) If law enforcers are risk neutral, as 
assumed by Becker and Stigler, the Pareto 
optimal ccntract in both interpretations 
specifies that enforcers receive the entire 
payoff minus, perhaps, some constant. This 
follows directly from Proposition 3 and is 
similar to Becker and Stigler’s second sug- 
gestion. In this case, enforcers purchase for 
a fixed amcunt the right to enforce laws and 
collect fines. There is no point in observing 
either the enforcer’s action or the random 
state when the enforcers are risk neutral. 

ili) If law enforcers are risk averse, 
contracts which depend only on the revenue 
generated may be inefficient. In the second 
intérpretation, by Proposition 3, Pareto- 
superior results can be achieved if the par- 
ticulars of the crimes committed can be ob- 
served by both parties. In this case the par- 
ticular form of the Pareto optimal contract 
is as described in (i). Also, if there is a one- 
to-one relationship between the payoff and 
the crimes committed for any given action 
by the enforcer, then Pareto-superior results 
can be obtained if the enforcer’s action can 
be observed. 

In the first interpretation, Pareto-superior 
results can be achieved if either the action 
or the level of criminal activity can be ob- 
served by both parties. Moreover there are 
potential gains to monitoring (imperfectly) 
the activities of enforcers including detec- 
tion of shirking. Under certain conditions 
on the monitoring technology, forcing con- 
tracts will be Pareto optimal. Under this 
type of contract, the enforcer would receive 
an amount which depends on the payoff if 
monitoring reveals that his action is ‘‘ac- 
ceptable” ‘for example, there was no shirk- 
ing). If his action is found to be unaccept- 
able, he would receive a smaller amount or 
pay a penalty. This contract is similar to the 
first method suggested by Becker and 
Stigler, in which enforcers are required to 
post a bond. In order for such an arrange- 
ment to be Pareto superior to compensation 
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which depends only on the revenue, the 
state must possess means of detecting unac- 
ceptable performance by enforcers which 
. have low probabilities of error. The restric- 
tions on the quality of the detection mecha- 
nism needed to guarantee Pareto superiority 
of the Becker-Stigler proposal are quite 
severe. 
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Reliability and Public Utility Pricing 


By M. A. CREW AND P. R. KLEINDORFER* 


The problem of public utility pricing un- 
der risk has been the subject of several ar- 
ticles in this Review. Gardner Brown, Jr. 
and M. Bruce Johnson (B-J) set the stage by 
_ showing, inter alia, that peak load pricing 
might be nonoptimal for a welfare-maxi- 
mizing monopolist. As the B-J results were 
at odds with Peter Steiner’s long-accepted 
results for the deterministic case, a lively 
discussion ensued.’ One feature of this dis- 
cussion was the recognition that the B-J 
framework had neglected the important is- 
sue of reliability and that, perhaps, imposing 
explicit constraints limiting the probability 
of excess demand might significantly alter 
their results. This issue lay dormant until 
Robert Meyer (1975) provided a normative 
framework for monopoly pricing under un- 
certainty. Meyer’s conclusions confirmed 
the earlier suspicions that B-J’s results 
could be seriously off the mark if reliability 
constraints were imposed. However, Meyer 
left open the key question of how such re- 
liability levels should be chosen, either for a 
welfare-maximizing or for a regulated 
profit-maximizing monopolist. The purpose 
of this paper accordingly is to provide some 
rationale for the choice of such reliability 
levels. 

Section I describes the basic problem 
statement and first-order conditions. The 
pricing results of B-J for a welfare-maximiz- 
ing monopolist are reexamined as well as 
some considerations affecting Meyer’s ex- 
tension of these to the profit-maximizing 
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University of Pennsylvania, respectively. We are grate- 
ful to seminar participants at Bonn University, Brown 
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would also like to thank George Borts, Howard 
Kunreuther, Robert Meyer, Bridger Mitchell, Roger 
Sherman, and a referee for helpful advice and com- 
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1See especially Ralph Turvey. 
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case. We show that there are in general mul- 
tiple optima to the welfare-maximizing 
problem, and that the B-J solution is the 
particular optimal solution which mini- 
mizes net revenue. This nonuniqueness 
arises from the fact that the familiar welfare 
criterion of maximizing the sum of con- 
sumer’s and producer’s surplus provides no 
basis for choosing among alternative distri- 
butions of welfare between consumers and 
producers. This is changed when reliability 
constraints are added. 

Section II analyzes reliability constraints. 
We provide a framework for relating the 
optimal choice of such reliability levels to 
the costs of excess demand. Section [II ex- 
amines some numerical examples illustrat- 
ing the relationships between risk, pricing 
policies, capacity levels, and reliability 
levels for both welfare-maximizing and 
profit-maximizing monopolists. Finally, 
Section IV provides a summary and a dis- 
cussion of thé related issue of regulation. 


I. Problem Formulation 
and First-Order Conditions 


The problem of concern is that of public 
utility pricing under uncertainty.” After re- 
stating the known first-order conditions for 
this problem, we turn our attention to an 
apparent discrepancy between previous re- 
sults obtained for the stochastic and deter- 
ministic cases, In the former, the B-J wel- 
fare-maximizing solution is p = b, while the 
familiar deterministic solution is p = 
b + B, where 8 is the constant cost of sup- 
plying a unit of capacity and b is (constant) 
marginal running cost per unit per period. 
Apparently, then, the presence of uncer- 
tainty, no matter how small, leads to a radi- 
cally different pricing rule than that appro- 
priate when uncertainty is not present. We 


2See Brown and Johnson, Meyer (1975), and the 
authors (1976). 
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resolve this issue below by showing that 
there are generally multiple optima to the 
pricing problems considered, and that B-J 
and Steiner simply considered different (and 
incompatible) optima to their respective 
problems. As it turns out, the set of optimal 
solutions to the B-J problem converges as 
uncertainty decreases to zero to the set of 
optimal solutions of the corresponding 
(Steiner) problem under certainty. Thus, 
where uncertainty is small, deterministic 
problems do in fact serve as reasonable ap- 
proximations for corresponding problems 
under uncertainty. 

Restricting attention to the 2-period case, 
we denote demand for each of two equal 
length periods as D,( p;) + a;, where. iz; is a 
random variable with mean zero and where 
the mean demand function D; is negative 
sloping with inverse D;'. Let Q be the 
amount of capacity installed with capacity 
and running costs as above. Representing 
actual output in period i by S;, we see that 
S;is the minimum of demand and capacity, 
that is, for any given value of the distur- 
bance term’ #, say # = (u,,u,), and for any 
price vector p = (pı, p2) and capacity Q, we 
have 


(1) S;(p;,Q,u;) = Min[D,(p,;) + u; Q] 


_ The welfare returns obtained for given u, 
p, and Q are therefore’ 


(2) W(p,Q,u) = 
2 


2 (p: — b) S(p Qu) — BQ 
é Silpi Q uj) 
+ 2. vi [Dr (x — u) — pi] dx) 


3Our notational convention is to place a tilde over 
random variables. 

4Note that this presumes the B-J rationing policy 
which assumes that, in the event of demand exceeding 
capacity, it is possible to rank consumers according to 
their marginal willingness to pay. This is necessary 
from a technical point of view for the values of the 
integral to reflect consumer’s surplus, but it has no 
value-free justification. It does make the B-J analysis 
comparable with the assumption of the deterministic 
analysis that income distribution questions are not to 
be considered in this type of optimal pricing analysis, 
as Clearly explained in Oliver Williamson. 


with corresponding returns w( p, Q,u) for a 
profit maximizer being the same except for 
the omission of the third term in (2). 

Denoting the expected value operator 
by £, our interest then is to maximize 
EW(p, Q, it) (or Efr(p, Q, #)}) over the set 
of nonnegative price vectors p and capa- 
cities Q. First-order conditions for these 
problems have been derived under various 
conditions by several authors.° For the case 
of a welfare maximizer, these turn out to be 
the following when #, and #, are indepen- 
dent: 


(3) (p: — 4)G{Q — D:(p:) = 9, 
i= 1,2 


2 i 
(4) >, ( J [Dr (Q — u) — b] 
Q- D; pi) 


i= f 
-g(u;) du;) = B 


where g; is the density function and G; is 


the cumulative distribution function (CDF) 
of the random variable u;. We note in pass- 
ing that, since G(u) = Pr{i; < u} by defini- 
tion of a CDF, GQ — D,(p)] = Priia; < 
Q — Di p,)} = Pr{D:(p:) + ñ; < Q} is just 
the reliability in period i. 

Now the B-J results are obtained by can- 
celing the term G;,[Q — D,(p;)] in G), giving 
the solution p; = .6 for all periods. As we in- 
dicate directly below, however, reliability 
may be zero so that canceling G;[Q — 
D,(p;)| which is the reliability in period 7 is 
not always justified. This is the source of the 
difficulties noted above concerning the B-J 
results. 

Suppose the policy ( p, Q) is chosen. Then 
when #; = u; the (marginal) loss in con- 
sumer surplus and revenue over variable 
cost in period i from not increasing Q 
slightly is given by (D;'(QO — u,;) — b) if ca- 
pacity is exceeded (i.e., if D,(p;) + u; > Q) 
and is zero otherwise, Thus, equation (4) 
can be interpreted as: set Q just large 
enough so that the marginal expected losses 
due to unmet demand are equal to marginal 
capacity cost 8. To accomplish this when 
uncertainty is low or 6 is large would in 


5See Brown and Johnson, Meyer (1975), and the 
authors (1976). 
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general require either capacity to be small 
or one of the prices (obviously the peak 
price) to be higher than 5, or both. If one 
continues to insist on p; = b as a pricing 
policy, then the marginal argument em- 
bodied in (4) will compel Q to become so 
small as uncertainty decreases that even- 
tually reliability will become zero; i.e., 
GO — Djb)) = Pridemand does not ex- 
_ ceed Q in period i} will equal zero.® At this 

point the cancellation of this term in (3) is 
no longer permissible, and thus the result 
that p; = b would not necessarily follow for 
low levels of uncertainty and/or high ca- 
pacity costs. 

The above intuitive line of reasoning can 
be strengthened by a short technical argu- 
ment. To do so, we assume that period 2 is 
a firm peak period in the usual deterministic 
sense of Steiner. We then look for optimal 
solutions satisfying p; = band 


(5) Reliability in Period 1 = 
G [Q — D,(p,)] = 1 

_ (6) Reliability in Period 2 

G:[Q — D2(p2)] = 0 


Equation (5) implies absolute reliability 
in the off-peak period, the certainty of meet- 
ing demand; equation (6) implies absolute 
unreliability, the certainty that there will 
be some excess demand in the peak period. 
If (5) and (6) can be satisfied, then the lower 
limit of integration for period 1 (respec- 
tively, 2) in (4) becomes effectively +  (re- 
spectively, oo) and (4) reduces to’ 


(7) E{Dz'(Q - ü) = b+ B 


a condition on Q alone. Thus, if (5)~(7) can 


Il 


6We are assuming here that #, is bounded from be- 
low, otherwise G;[Q — D;(p;)] would always be posi- 
tive and the B-J result would always apply. However, 
an unbounded distribution could have no sense since 
it would imply negative quantities demanded. We will 
assume henceforth, with assuredly no loss in practical 
generality, that the disturbance terms @; are bounded 
both above and below. 

TTo derive (7) simply note that when (5) is satisfied 
ii; assumes values no greater than Q — D,(p,). Thus, 
the corresponding period 1 integral in (4) is zero. 
Similarly (6) implies that f is always no less than 
|} Q — D,( p3), so that the period 2 integral in (4) is just 
E[Dz'(Q — ñ) — b]. Together these facts yield (7). 
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be satisfied with p, = 6, it is clear that 
(3)-(4) hold and the resulting solution is 
optimal.® 

As uncertainty decreases to zero, the ex- 
pected value in (7) approaches? Dy;'(Q), 
that is, (7) becomes Dz'(Q) = b + £, the 
solution of which is the well-known deter- 
ministic optimal capacity, Q4 = D,(6 + 8). 
Moreover, since period 2 is a firm peak and 
D(b + B) = On, we have D,{(6) < Qi < 
D,(b), so that for uncertainty sufficiently 
small the B-J solution, p; = b for i = 1, 2, 
will satisfy (5)-(6). 

Note, however, that for low levels of un- 
certainty the peak price can be increased 
above b (until roughly? G,[Q; — D,(p.)) 
first becomes positive) without violating 
(5)-(7). Thus, a range of solutions obtains 
for the optimal peak price. To obtain all 
such optimal solutions, one simply solves (7) 


‘for the optimal capacity Q. Then, setting 


pı = b, one insures that (5) is satisfied, which 
will be the case for uncertainty sufficiently 
small as we have just pointed out. Then 
solve for all p, > b satisfying (6). If no such 
Pr exists, then p, = b is the only optimal 
solution (as indicated by (3)). Otherwise any 
such p, is optimal. 

Since satisfying (6) is easiest when 
D,(b) > Q, the range of peak prices satis- 
fying (6) decreases as uncertainty increases 
and/or as the excess of peak demand at the 
price b over deterministic optimal capacity 
decreases (note that Q œ Q, for low levels 


8As noted in the authors (1976), conditions (3)-(4) 
are also sufficient for optimality for the expected wel- 
fare-maximizing problem, so the search for such op- 
tima may be restricted to solutions fulfilling (3)--(4). 

9See Patrick Billingsley, p. 24, for a proof of this, as- 
suming that #—*O means convergence in distribution 
to arandom variable having a degenerate distribution 
centered at the origin. 

The reader should note that when demands are 
linear the left-hand side of (7) is exactly D7 (Q), since 
E(iiy) = 0. Thus, when demands are linear and uncer- 
tainty is sufficiently low there is a range of levels of 
uncertainty over which the optimal capacity decision is 
precisely Q4. When demands are not linear, optimal 
capacity may be greater than or less than deterministic 
optimal capacity depending on the concavity or con- 
vexity of the demand curve. That is, E{D7 (Q — ii,)} 
may be less than or greater than Dy (Q — E(i)) = 


Dy'(Q). 
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FIGURE 1. OPTIMAL PEAK PRICE (p$) AND VAR (ü) 


of uncertainty). In particular, the range of 
possible optimal peak prices increases as ĝ 
increases. 

Figure 1 illustrates the outcome of the 
above discussion. There we plot optimal 
peak price versus the variance of u; (the 
optimal off-peak price is, of course, b). Up 
until 9, it is seen that a (decreasing) range of 
optimal peak prices obtains. Thereafter, 
only the B-J solution is optimal. Note that 
when there are multiple optima, each such 
optimal solution yields the same expected 
welfare, but differential revenue effects. 
Considering the point v in Figure 1, for ex- 
ample, revenue and profits increase in going 
from the B-J solution to the maximal opti- 
mal solution (p; = band p, = p), while ex- 
pected consumer’s surplus decreases cor- 
respondingly. 

Considering the deterministic case, it is 
interesting to note that pi = pz = b is indi- 
cated to be optimal. The fact that this solu- 
tion has not generally been recognized as 
optimal stems from the fact that previous 
derivations for the deterministic case have 
only considered solutions satisfying the con- 
straint that sufficient capacity be installed to 
meet peak demand.'! In the absence of such 


Robert Dansby has made a similar point in his 
analysis of pricing decisions for time-varying demand. 


a (reliability) constraint, it may easily be 
verified that the B-J solution is indeed 
“optimal” for the familiar welfare criterion 
which‘does not discriminate between pro- 
ducer’s and consumer’s surplus.”? It is in 
fact that optimal solution which provides 
minimum profit, minimum revenue, and 
maximum consumer’s surplus and excess 
demand. 

Returning to the stochastic case, the B-J 
solution continues to enjoy all of the above 
properties. It is indeed optimal, but among 
the possible optima, it is surely not what 
common sense would dictate as the opti- 
mum optimorum, particularly as relates to 
reliability. It therefore seems reasonable to 
introduce some form of reliability con- 
straint into the problem, as Turvey and 
Meyer (1975) have suggested, in order to 
avoid the obvious difficulties of a pricing 
policy which could induce very low reliabil- 
ity and net revenues. In order to do so in a 
rational manner, we introduce the notion of 


12In fact, the reader may verify using the usual 
Steiner analysis that the absence of a reliability con- 
straint leads to p; = 6 and any peak price between 0 
and b + 8 being optimal. Thus, pricing reversals are 
possible in the welfare-maximizing case provided that 
one is willing to have zero reliability in the peak pe- 
riod. We disregard in the sequel optimal peak prices 
which do not at least recover operating expenses. 
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rationing costs and relate these to optimal 
reliability levels. 


II. Rationing Costs and Reliability Constraints 


As noted earlier, for the integration in (2) 
to measure consumer’s surplus accurately, it 
is necessary to assume that in the event of 
demand exceeding capacity, consumers will 
be ranked according to marginal willingness 
to pay. We employ this assumption, but 
unlike B-J we assume that this process is 
not costless. In the event of scarcity, as 
Roger Sherman and Michael Visscher, and 
Visscher have also indicated, costs arise in 
ensuring that consumers are rationed in ac- 
cordance with their marginal willingness to 
pay. For example, for a utility employing 
a two-part tariff? some negotiating process 
might take place between the public utility 
and its consumers whereby it agrees to 
“pay” those consumers who will be cut off 
in the event of demand exceeding capacity. 
While not employing such a scheme, we 
contend that there are costs in rationing ac- 


' cording to willingness to pay in the event 


ws 


of excess demand. Moreover, as the quan- 
tity of excess demand increases it is likely 
that the transactions costs just from dealing 
with more consumers will increase. We ac- 
cordingly define the sum of such costs when 
capacity is exceeded as 


2 


(3) r=} (DAP) + Ŭŭ- Q) 


4 


j=l 
We assume that r; is a monotonic increas- 
ing, convex, and differentiable function of 
excess demand. 

A similar argument to the above can be 
made for the existence of rationing costs for 


the profit-maximizing case. Although the 
profit maximizer is not necessarily con- 


\31t is interesting to note in this regard that the 
claim by Meyer (1975) that his framework accomo- 
dates multiple groups of users making demands on a 
common facility at a single point in time is evidently 
false. For this to be so, his capacity constraints would 
have to read 2D,( p;) < Q, whereas his are always of 
the form D;(p;) <Q (no summation). Clearly, the 
relevant literature here is that relating to multipart 
tariffs, for example, Elizabeth Bailey and Lawrence 
White, and Walter Oi. 
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cerned with willingness to pay as a rationing 
criterion, he is nonetheless confronted with 
the task of organizing and administering a 
rationing scheme in the event of excess 
demand, and the costs of this task may be 
assumed to have the general properties of 
r; just given. A further likely cost of excess 
demand in a regulated environment is the 
cost of probable audits as well as other 
longer-run negative profit effects of chronic 
excess demand.'* We will assume such costs 
have been incorporated in r; when dealing 
with the profit-maximizing case. Our princi- 
pal interest in this section will be, however, 
the welfare-maximizing case. 

We subtract (8) from (2) to obtain a new 
measure of welfare returns: 


(9) W'(p, Q, u) = W(p, O, u) 
5 2. r(Dp;) + u; - Q) 


Following the procedure of Section I we 
maximize the expected value of (9), which 
we denote by W'. By differentiating’ this 
expected value with respect to p; we have 


(10) a = (p: - b)G IO - Dp)! 


~ Efrj(D,(p;) + ù; - Q)} 


From (10) if G;,|[Q — D,(p;)]) = 0, then de- 
mand always exceeds capacity implying that 
E{ri(D,(p;) + ù; — Q)} > 0, which violates 
the optimality condition that (except in the 
uninteresting case of p; = 0), dW’/dp; = 0. 
Thus, the presence of rationing costs always 


l4For a discussion of the threats posed by such 
audits or “reviews” see V.S. Bawa and David Sibley. 
These rationing costs and longer-run effects are pre- 
sumably what Meyer (1975) had in mind in suggesting 
that a profit-maximizing firm might be risk averse to 
excess demand. Nonetheless, his exposition of this is- 
sue is somewhat unsatisfying because it mixes into the 
decision maker’s utility function money and excess 
demand. The decision maker is apparently risk neutral 
in the former while he is risk averse in the latter. The 
approach suggested here is to account for all cost, 
revenue, and rationing effects monetarily, and then to 
express whatever risk aversion might be present in 
terms of a utility function on the total (stochastic) 
monetary outcome of a particular policy. For reasons 
of space we will be dealing solely with the risk-neutral 
case, however. 

15See the authors (1976) for a derivation of (10). 
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insures that G,[{Q — D,{ p;)] is positive in 
contrast to the B-J solution. Note also that 
in case of any excess demand, expected mar- 
ginal rationing costs are positive and (10) 
implies p; > b. Finally, as rationing costs 
are likely to be higher in the peak period, 
price would also be higher there, implying 
peak load pricing when rationing costs are 
present. '6 

Results similar to these have been derived 
by Meyer (1975) who suggests maximizing 
the traditional welfare function subject to 
reliability constraints, that is, 


(11) Max W(p, Q,i) = E{W(p, Q,i)} 
subject to 
(12) GQ — Dj pi)] 2 éi i= 1,2 


where ¢,(0 < e; < 1) are the specified reli- 
ability levels and where the welfare function 
W in (11) is defined in (2). 

Now suppose the reliability levels ¢, in 
(12) are set to ¢ = @ = GIG — DAP), 
with (p, Q) an optimal solution to the ra- 
tioning cost problem of maximizing the ex- 
pected value W' = W — E[r, of (9). 
Since rationing costs are monotonic increas- 
ing and convex, it is clear that the higher the 
required reliability levels e; in (12) the lower 
will be the expected rationing costs at opti- 
mum. Therefore, (12) may be regarded as a 
constraint on expected rationing costs and 
if the reliability levels «; are (optimally) 
specified as e = ê, then the solution (p, Ô) 
to maximizing W also solves the reliability 
constrained problem (1 1)-(12). 

Thus, reliability constraints may be 
thought of as a surrogate for rationing 
costs, provided of course that they are spec- 
ified optimally. We will return to this point 
below in discussing regulation. For the 
moment, though, we may note that either 
rationing costs or nonzero reliability con- 
straints will preclude the behavior at opti- 
mum exhibited by the B-J solution. To illus- 
trate this we turn to some numerical ex- 
amples. 


16See the authors (1976) for a more precise analysis 
of the optimality of peak load pricing under uncer- 
tainty. 


HI. Some Illustrative Examples 


Our basic model for these examples is for 
two periods. The following demand func- 
tions are assumed: 


(13) D,(py,%,) = 40 - +P + it 
(14) D,( pz, i) = 80 — > p + ity 


We assume that the disturbance terms @; are 
uniformly distributed on {~ y, y], where y Is 
a positive constant identical in both pe- 
riods. We assume that plant costs are b = 5, 
8 = 10. The results given in Table 1 are 
confined to the case where the effects of ra- 
tioning costs are represented through reli- 
ability constraints.” The same (minimum) 
reliability level (e) was required for both 
periods, 

Let us first consider the effects of increas- 
ing uncertainty on the level of capacity and 
price where no reliability constraint is im- 
posed (the B-J case in the welfare-maximiz- 
ing case). We see that as the range of the 
disturbance term (y) increases, for both the 
profit-maximizing and the welfare-maximiz- 
ing objective functions, optimal capacity 
increases; the profit-maximizing capacity, 
however, always being less than the welfare- 
maximizing capacity. The levels of maxi- 
mum profit implied at each level of y vary 
little (decreasing from 4381 to 4215 as y in- 
creases from 0 to 20), in contrast with the 
optimal welfare solution, where profits vary 
between 0 and —725. The welfare-optimal 
pricing policies feature multiple optima for 
the peak price for a wide range of values 
of the disturbance term as previously indi- 
cated in Figure 1. When the variance of the 
disturbance is zero, the deterministic case, 


17A direct search method was used in solving these 
examples. Details of the solution procedure as well as 
further numerical results will appear in the authors’ 
forthcoming book. For some illustrative numerical re- 
sults on the case where rationing costs are positive, see 
the authors (1976). As expected from the discussion in 
Section II, these turn out to be entirely symmetric to 
those presented here using reliability constraints, 
where higher rationing costs correspond to higher (op- 
timal) reliability levels. 
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“The Deterministic Case 
oT he B-J Case 


any peak price between 5 and 15 is optimal. 
The range of optimal peak prices decreases 
as y increases until at just over y = 7 it 
converges to 0, with the only optimum 
being the B-J solution ofp, = p =b = 5. 
Now consider the effects of increasing re- 
liability requirements on optimal prices and 
capacities. As reliability (e) is increased, 
capacity stays constant for a while (until the 
optimum unconstrained reliability level is 
reached) and then begins to increase, the 
sharpness of the increase depending on the 
level of uncertainty, with the welfare case 
requiring more capacity than the profit 
case. For the optimal prices it is interesting 
to note that they approach the deterministic 
optimal prices as the required reliability 
approaches 100 percent. This follows be- 
cause very high reliability levels require the 
utility to plan “‘deterministically’’ on meet- 
ing (nearly) all demand. The optimal prices 
for the profit-maximizing case are less in- 
teresting. The optimal peak period price 
varies only between 63.19 < p, < 63.50 
and 63.39 < p, < 63.50 for the cases y = 15 
and y = 5, respectively, with the off-peak 
price p, = 142.5 in both cases. Perhaps the 
only interesting point about this is that it 
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TABLE |—OPTIMAL SOLUTIONS FOR THE EXAMPLE 
Range of Disturbance Term (y) 
Reliability Welfare-Maximizing Case Profit-Maximizing Case 
Level 

Required y = 0* y=5 y=15 + = 0? y= 5 y = 15 
e= 0° p 5.00 5.00 5.00 142.40 142.50 142.50 
Pr 5.-15.0 5,-8.0 5,00 63.50 63.39 63.19 
69.29 69.29 70.73 34.65 38.00 44.71 
e= 5 Pi 5.00 5.00 5.00 142.50 142.50 142.50 
P2 15.00 13.24 9.74 63.50 63.39 63.19 
69.29 70.54 73.04 34.65 38.00 44,71 
e= 9 pi 5.00 5.00 5.00 142.50 142.50 142.50 
P? 15.00 14.92 14.77 63.50 63.45 63.40 
Q €9.29 73.34 81.44 34.65 38.67 46.76 
e= 98 pı 5.00 5.00 5.00 142.50 142.50 142.50 
P 15.00 14.99 14.98 63.50 63.49 63.49 
Q 69.29 74.09 83.70 34.65 39.45 49.05 
e= 1.0 p 5.00 5.00 5.00 142.50 142.50 142.50 
P> 15.00 15.00 15.00 63.50 63.50 63.50 
Q 69.29 74.29 84.29 34.65 39.65 49.65 


illustrates that peak/off-peak reversals can 
occur under stochastic demand. Nor is the 
level of profit affected much by changes in 
the required reliability level, For reliability 
levels between zero and one it varies by a 
fraction of 1 percent, implying for this case 
that, aside from considerations of variance 
of profit, a profit maximizer will not be 
much concerned about reliability unless 
there exists some means of insuring that he 
bears some of the social costs of failure 
to meet demand. 


IV. Summary and Conclusions 


We may now summarize the main thrust 
of the argument. In deterministic models of 
public utility pricing it has been traditional 
to impose the constraint that peak demand 
should exactly equal capacity. This may be 
viewed as a reliability constraint. It may 
also be viewed as a minimum profit or reve- 
nue constraint. If such a constraint is not 
imposed, multiple pricing optima occur due 


18 Meyer (1976), by drawing on the capital assest 
pricing literature, has suggested one possible way of 
incorporating such considerations. 
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to the nature of the welfare function. Pre- 
cisely the same properties hold for the sto- 
chastic optimal solution when uncertainty is 
sufficiently low, with all resulting multiple 
optima entailing zero reliability. Further- 
more, some numerical examples presented 
indicate that such effects may persist over a 
very wide range of levels of uncertainty. 
Since common sense implies a fairly high 
reliability level, this suggests that some ap- 
propriate representation of the traditional 
deterministic reliability constraint (that 
D,(p2) = Q) is an important aspect of 
public utility pricing under uncertainty. 

To provide some rationale for such reli- 
ability constraints we have introduced ex- 
plicitly the costs of rationing when excess 
demand occurs. This was shown to be for- 
mally equivalent to selecting optimal reli- 
ability levels. The presence of such ration- 
ing costs then induces optimal behavior 
close to that implied by the usual deter- 
ministic analysis. In particular, peak load 
pricing continues to be optimal in the sto- 
chastic case since marginal rationing costs” 
are higher in peak periods. Another inter- 
pretation of why the stochastic solution 
is similar to the deterministic solution is 
that the presence of rationing costs implies 
a high optimal reliability level and results 
in the utility being confronted with the es- 
sentially deterministic problem of meeting a 
very high fractile of the demand distribu- 
tion. 

The above results also have certain impli- 
cations for the regulatory environment. 
Again here we note that deterministic 
models” of regulation of profit-maximizing 
monopolies typically contain the same reli- 
ability constraint as in the welfare-maximiz- 
ing case—namely, that capacity be precisely 
equal to peak demand. The corresponding 


I9As explained by the authors (1976), peak load 
pricing may also be optimal in the absence of rationing 
costs if multiple plant types are available for use. This 
arises because such a diverse technology gives rise to a 
system-wide marginal cost function of supply which is 
upward sloping, with consequent higher marginal costs 
in peak periods. 

20Harvey Averch and Leland Johnson presented the 
‘classical analysis of rate-of-return regulation. Eliza- 
beth Bailey extended it to encompass peak loads. 
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representation of this constraint under un- 
certainty could again be some probabilistic 
reliability constraint which, if sufficiently 
close to one, would doubtless induce deter- 
ministic-like behavior in a risk-neutral en- 
vironment. However, for the regulated firm, 
it seems even more crucial to have an ex- 
plicit rationale for analyzing such reliabil- 
ity constraints, since these are likely to 
interact strongly with other regulatory con- 
straints. Although a full analysis of this 
issue 1s beyond the scope of this paper, a 
simple example should indicate the dangers 
in a regulatory environment of neglecting 
reliability or treating it in an ad hoc manner. 
Consider the following model?! of an ex- 
pected rate-of-return regulated monopoly: 


(15) Max E{x(p, Q, ù} 


subject to 
(16) = Ej{r(p,Q,i)} < (s — BQ 


where p > 0, Q > 0, s — B > 0, where s 
is the maximum rate of return allowed by 
the regulatory commission, and where E {7} 
is defined through 


(17) Ef} = 1S (pi — 5) SiC pi, Q, ŭi) 
+ r;(D:(p:i) + a — op} — BQ 


Now suppose that the disturbance term @ is 
bounded, that is, there is some bounded in- 
terval [ti uz] such that Pr{#, € [u,,, 
U>;}} = 1, and let the maximum expected 
revenue obtainable when capacity is effec- 
tively a free good be denoted by R*. When 
capacity Q is a free good, the. monopolist 
will set QO high enough to insure that de- 
mand is always less than Q. Thus, 


2 
(18) R* = Max ETD (p; — b): 
p2 i=] 


[D;( pi) + a 


or, since E{a,;} = 0, R* reduces to the max- 
imum obtainable deterministic revenue with 
capacity unconstrained: 


21See Bailey for information on this model under ' 
certainty. 
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09) R* = Max Žo (Pi ~ 6) DiC pi) 
20 jel 


Letting p* be the optimal pricing solution 
to (19), it is straightforward to show” that if 


Q0 R¥/s > Max [D:( př) + uz] 


then the regulated monopolist will set price 
equal to p* and QO* = R*/s, thus achieving 
equality in the regulatory constraint. This 
being so, we see from (20) and the definition 
of ux that a reliability level of unity will be 
optimal for such a monopolist. 

As an example, consider the demand 
curves of Section III with b= 5 and 
6 = 10. It is easily verified that (20) is satis- 
fied for any s, 8, and y satisfying s/B < 7 
and y < 30. For the case s/8 = 1.1 and for 
any y < 30, the solution to (15)-(17) is 
pi = 142.5, pa = 58.8, and Q = 431.4. For 
this case, therefore, Q* is a whopping 5-fold 
multiple of even the welfare-maximizing 
optimal capacity. Thus, the statement in 
Meyer that “apparent excessive investment 
may be simply an optimal economic deci- 
sion when the firm must meet high reliabil- 
ity standards” (1975, p. 336) masks the very 
important point that not only Averch-John- 
son effects and reliability but also “gold 
plating’ and reliability work in the same 
direction. If this is not curbed by some form 
of reliability constraint, very large excess 


22Let Q* = R*/s and suppose (20) holds. If the op- 
timal capacity Q is assumed less than Q*, we have 


E{x(p, Q,u)} < (s — B)Q* = Elx(p*, Q*, u)} 


where the first inequality holds since any optimal solu- 
tion (p, Q} must satisfy (16), the strict inequality fol- 
lcws from (s — 8) > 0, and the final equality holds by 
(20) and the definition of Q@*. Thus, for any feasible 
price p, Q cannot be optimal. Suppose, likewise, that 
C > Q*. Then 


Efr(p, Q, @)} = E{Rev(p, Q, u) 
-BQ < R* — BQ* = Efr(p*, Q*, ü), 


where the inequality follows by definition of R* as the 
maximum obtainable revenue. We see again that Q is 
ronoptimal. Clearly O* is the optimal capacity and, 
since (20) holds, p* is feasible and also optimal in 


(15)-(17). 
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capacity could be the result.” In particular, 
the above analysis suggests that regulation 
of rate of return should be coupled with 
some form of either specific reliability level 
constraints or maximal levels. Specifying 
minimal acceptable reliability levels alone 
may result in these being satisfied with a 
vengeance (i.e. more capacity is installed 
than that required to give a reliability level 
of unity). Indeed, the above example pro- 
vides an illustration of gold plating if ever 
there was one. 

Evidently, a more detailed analysis of re- 
liability and regulation is required before 
proceeding to general conclusions. What 
does seem warranted at this stage is a cer- 
tain pessimism regarding the efficacy of 
rate-of-return regulation if the reliability 
level is unregulated.“ Regulation of re- 
liability, however, raises extremely difficult 
questions regarding optimal reliability 
levels, depending as they do on estimating 
and apportioning the rationing and social 
costs of excess demand. Even more perplex- 
ing is the question of viable regulatory poli- 
cies when the reliability epicycle is added to 
an already ponderous ptolemaic regulatory 
system. Nonetheless, answers to these ques- 
tions are crucial if regulation is to mean 
something more than ill-conceived tamper- 
ing. 


23The recent paper by Michael Telson lends some 
empirical support to this as well. His analysis suggests 
that current levels of reliability are far higher than his 
ball park cost-benefit analysis would imply as being 
reasonable. 

24The “used and useful” criterion, as mentioned by 
Fred M. Westfield in dealing with a similar problem of 
excessive capitalization under certainty, does not an- 
swer the question of what level of reliability is useful. 
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Second Best Pricing with Stochastic Demand 


By ROGER SHERMAN AND MICHAEL VISSCHER* 


Ways to depart from marginal cost pric- 
ing to increase revenue and yet minimize 
the resulting misallocation of resources are 
well-accepted members of a growing family 
of constrained welfare-maximizing pre- 
scriptions (see William Baumol and David 
Bradford for a review of the literature). An 
important application is found in public util- 
ity pricing, where optimal peak and off-peak 


pricing arrangements (for example, Marcel. 


Boiteux 1949, Peter Steiner, or Oliver 
Williamson) have been modified as needed 
to admit second best characteristics (see 
Boiteux 1956 and Herbert Mohring). Second 
best two-part tariff schemes provide an- 
other example of pricing rules modified to 
satisfy budget constraints (see Yen-K wang 
Ng and Mendel Weisser). But in all of these 
examples, demand is assumed known with 
certainty. Little attention has been given to 
second best solutions when demand has a 
random element,’ little at least in com- 
parison to the number of authors who have 
stressed the crucial role of demand uncer- 
tainty in determining either ideal or mo- 
nopoly prices (Gardner Brown and M. 
Bruce Johnson, Hayne Leland, Robert 
Meyer, Edwin Mills, and Visscher, among 
others). Moreover, when demand is sto- 
chastic, deficits also are more likely at ex- 
pected welfare-maximizing prices (Brown- 
Johnson, Meyer, and Visscher), so the need 


*University of Virginia and Ohio State University, 
respectively. We are grateful to Dennis Epple, Edward 
Prescott, and a referee for helpful comments. Financial 
support from the International Institute of Manage- 
ment and the University of Virginia Center for Ad- 
vanced Studies ts also acknowledged. 

lMaurice Marchand (1973) has imposed a break- 
even constraint on producers of telephone service 
operating under conditions of risk, where the effect of 
risk could be converted into a deterioration in service 
quality in the form of greater delays in telephone ser- 

‘4xice, Such a treatment does not cover the possibility 
that service might actually be denied some consumers 
when demand exceeds capacity, but it does lead to 
rationing inefficiency. On service reliability, see 
Michael Crew and Paul Kleindorfer. 


4] 


to raise revenue through a second best solu- 
tion then is even greater. Randomness in 
demand is likely to play a role in determin- 
ing optimal prices, too, and so existing 
second best pricing rules may be faulty 
when they yield prices tied only to marginal 
cost and demand elasticities while ignoring 
demand uncertainty.’ 

Our aim is to develop second best pricing 
rules for the important case of a monopoly 
firm facing stochastic peak and off-peak de- 
mands.’ In our model the service capacity 
and prices in the different periods must be 
chosen before actual demands are known. 
When the actual demands do appear, excess 
demand (or supply) may exist because both 
the peak and off-peak demands for the ser- 
vice are stochastic. We assume service can 
be supplied at constant short-run marginal 
cost up to the capacity limit, so cost is not 
stochastic. We show the consequences of 
efficient and inefficient nonprice rationing 
of the available supply of service in such 
cases where prices cannot be adjusted in re- 
sponse to the actual demands. 

We begin by obtaining for later com- 
parison the prices and capacity that would 
be chosen by an unregulated profit-maxi- 
mizing monopolist. In turning to welfare- 
maximizing solutions we first assume (as 
did Brown-Johnson and also Meyer) that 
persons who value service most will receive 
it even when demand exceeds capacity at 
the unchanging price; that is, markets al- 
ways are cleared efficiently despite the ab- 
sence of a genuine market-clearing price. In 
this case optimal prices turn out to be equal 
to short-run marginal costs and generally 


2The U.S. Postal Service relied on a simple second 
best pricing rule, which ignored randomness, in its 
1974 postal rate proposals. See Postal Rate Commis- 
sion Docket R74-1. 

3Of course this model could easily be applied to a 
multiproduct firm without the peak load context, and 
it is also a simple matter to generalize to n products 
that share the same capacity (see Meyer). 
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do not produce sufficient revenue to cover 
costs. So by imposing a break-even con- 
straint we can see how risk will influence 
optimal second best prices. We find that 
both expected profit-maximizing and con- 
strained expected welfare-maximizing solu- 
tions must now contain stochastic elements. 
The solutions are related to one another in 
a simple manner, however, analogous to the 
relation exhibited between profit-maximizing 
and constrained welfare-maximizing solu- 
tions when demand Is certain. Further, the 
constrained welfare-maximizing solution 
implies a risk of failure that may be more 
defensible than one imposed arbitrarily as 
in Meyer’s chance-constrained optimum. 

We also treat the possibility that markets 
are not automatically cleared efficiently, 
because rationing inefficiency is a natural 
consequence when price cannot always clear 
markets. From among those willing to pay 
the quoted price when demand exceeds 
capacity, for instance, service may be 
awarded first to claimants with the least 
willingness to pay, or it may be distributed 
randomly among claimants. The presence 
of such inefficient rationing complicates the 
marginal conditions that must be satisfied if 
optimal capacity and prices are to be found, 
and makes profit-maximizing incentives in- 
adequate to reach the welfare-maximizing 
solution. For with inefficient rationing, 
higher prices are appropriate to help the 
market clear more efficiently, and optimal 
capacity will tend to be larger also, than in 
the monopoly case or the second best wel- 
fare-maximizing case where, by magical as- 
sumption, markets automatically clear ef- 
ficiently without price adjustments. 


I. The Unregulated Monopolist’s Solution 


Consider a peak load pricing problem in- 
volving n services such as units of trans- 
portation consumed in n different time 
periods. The quantity per time period can 
never exceed the rate determined by ca- 
pacity z, which has a cost of 8 for each unit 
of service it is capable of producing over 
the demand cycle. Each unit actually pro- 
duced also requires an operating cost of b. 
In the ith period, demand is X,(P;) + u; 


where P; is price, X,;(P;) is expected quantity 
demanded at price P;, and u; is a random 
variable with mean zero.* The function 
F,(#;) is a cumulative distribution and f;(u;) 
is a density function such that F;(i;) 
fi f(u;) du;. The ith period lasts a fraction 
a, of the total time interval for the demand 
cycle under consideration (for example, 
day, month, year), and n periods account 
for the total time interval so $f; a; = 1. 
We' assume these demands and distributions 
for different periods are independent of 
each other, and we consider a horizon of 
only one time interval. 

Now suppose there is one monopolistic 
producer whose object is to choose capacity 
z* as well as n prices P*¥, where i = 1, ...,7 
time periods over the demand cycle, to 
maximize expected profit. The starred vari- 
ables represent the producer’s chosen values, 
to distinguish them from other values. The 
expected profit of this monopoly firm can 
be represented as 


n 


(1) E(r) = >) a (P? — b){X,(P¥) 


i=} 


7 Jre 
f(u;)du;} — Bz* 


Expected profit without any capacity cost 
or capacity limit would simply be the sum 
of contributions to profits from all periods, 
>; a(P¥ — b)X;(P*). But because quantity 
is limited by costly capacity we must also 
take account of foregone profit when de- 


[X (Př) + u; — 2*] 


4The welfare-maximizing rules developed in Section 
H (efficient nonprice rationing) and in Section IV 
(completely inefficient nonprice rationing) were de- 
rived for the case of multiplicative uncertainty and 
found to differ from those in the text only in unim- 
portant ways such as the limits of integration and the 
form for expected excess demand. However, as Carl- 
ton has neatly shown, in the special case of random 
rationing of available supply whenever excess demand 
appears, the unconstrained welfare maximum is a 
break-even solution if the demand uncertainty is 
multiplicative. In that case there is no need forea 
second best, zero profit constrained analysis. 

STreatment of interdependence of demands in the 
different periods is foregone here; to obtain further 
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mand cannot be satisfied because X,(P*) + 
u; exceeds z*. Moreover we must subtract 
the cost of capacity 62*. 

We must introduce a limitation in this 
model. The error term u; can never take a 
value so negative thai —u; exceeds X¥,;(P¥*). 
This assumption that X,(P*) + u; > 0 en- 
sures that quantity demanded is never 
negative. As a practical matter such a re- 
quirement is certainly plausible, because at 
a given price the fluctuations in quantity we 
ordinarily can expect are small in propor- 
tion to average quantity. This limitation 
that randomness not overwhelm other as- 
pects of the problem will be crucially im- 
portant when we consider effects of in- 
efficient nonprice rationing in Section III. 

An expected profit-maximizing mo- 
nopolist operates where the derivatives of (1) 
with respect to capacity and to the n prices 
are all equal to zero. Taking these deriva- 
tives and setting them equal to zero we ob- 
tain 

ðE) _ 


(2) J P* = a; X; (PŽ) 


- fi p APA) + u = Liu 
2% j(P* 
+ (PF — BIXH(PF) 


- [  xPPfaddush = 0 
z*~ X( PP) 








(3) Em > ape - b) 


dz* isl z*~X;(P?) 
fi(u;)du; — B = 0 


Letting demand elasticities in all periods be 
represented as 


_ ~PiXi(Pi) 


A aces a oe 
ars aX i É 


6This assumption is quite essential. The alternative 
adopted by Meyer of constraining quantity to be no 
less than zero is an improvement over earlier analyses 
that ignored the potential problem of negative quanti- 
ties, but it has the drawback that if such a constraint is 
effective, the distribution of u; effectively will be trun- 
cated. To that extent E(u,) will depend on P?. Having 
E(u;) depend on PF would greatly complicate the 
analysis. 
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we obtain from (2) the implicit pricing rule: 
(5) (PY ma b)F;(z =< X ,(P#)) = L 
PF Ni 

{1 = E(ed;)/X;(P#)] i = OEE ft 


where 


(6) E(ed,) = J 


z*—X;(P*) 
[XiCPF) + u; — 2") filuidu; 


is expected excess demand. Setting ð E(r)/ 
dz* = 0 in (3) yields the capacity condition 


wo 


n 


(7) Zz a;(P¥ — b)- 
[1 — Fi(z* — X,(P#))] = 8 


The term 1 — F(z* — X,(P#¥)) in the ca- 
pacity condition represents the probability 
of excess demand; thus equation (7) clearly 
states that at expected profit-maximizing z*, 
the marginal expected contribution to net 
revenue (from increasing capacity and al- 
lowing an additional unit to be sold at 
prices P¥,i = 1,...,n when excess demand 
occurs) is just equal to the marginal cost of 
extra capacity. The pricing rule in equation 
(5) is less transparent and it merits closer 
examination. 

Equation (5) suggests that if the mo- 
nopolist can choose inverse elasticity prices 
at the optimal z* without inducing excess 
demand, those prices are the most profit- 
able. But if excess demand is expected at 
those prices the profit-maximizing mo- 
nopolist should forsake inverse elasticity 
pricing for a higher’ price that would come 
closer to clearing the market. At the higher 
price, F;( ) is larger and E(ed;) is smaller. 


II. Constrained Expected Welfare Maximization 
Assuming that Markets Clear Efficiently 


Now let us seek criteria for maximizing 
expected welfare while requiring the firm to 
break even on its operations. As in the 
monopoly case, we pose the problem in a 


7Presuming @2X(P)/aP2 is not overwhelmingly 
positive, so the profit function remains concave. 
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partial equilibrium setting, and assume that 
Pareto conditions are always satisfied else- 
where in the economy. We also ignore in- 
come effects and assume risk neutrality so 
that expected consumer’s surplus can serve 
as an indicator of welfare. The objective is 
to choose prices P# fori = 1, 2,..., n, and 
capacity z*, to maximize a welfare function 
equal to the expected consumer’s surplus 
plus revenue (i.e., willingness to pay) less 
expected cost (i.e., variable cost plus ca- 
pacity cost), subject to the constraint that 
total revenue will just equal total cost. In 
treating the welfare-maximizing problem an 
assumption will be needed about the willing- 
ness to pay of those who are actually served 
whenever quantity demanded exceeds ca- 
pacity. Such a question was of no interest to 
the expected profit-maximizing monopolist 
because profit, unlike consumer’s surplus, is 
not affected by the assumption. 

In this section we assume that the service 
produced is always distributed efficiently in 
the sense that consumers who value it most 
are the ones who receive the service, whether 
or not money price is high enough to en- 
sure that result. This ‘efficient nonprice 
rationing” assumption was introduced by 
Brown and Johnson and also relied upon by 
Meyer. The assumption is interesting. When 
demand is stochastic and there is no break- 
even constraint, it leads to welfare-maxi- 
mizing prices that equal short-run marginal 
costs (Brown-Johnson). But these prices do 
not yield enough revenue to cover total cost 
(although there are no economies of scale in 
production) and so a balanced budget- 
constrained second best welfare analysis is 
relevant. In Sections III and IV we explore 
the implications of relaxing this efficient 
nonprice rationing assumption. 

There is an important contrast to be an- 
ticipated as we move from certainty to the 
stochastic demand case. At the optimum 
solution under certainty, excess demand 
would never occur. Indeed, with the cost 
function assumed here, the budget con- 
straint always could be satisfied under cer- 
tainty with efficient market-clearing prices 
(as, for example, in Williamson), and the 
budget constraint therefore would be in- 


essential, or redundant. When demand is 
random, though, we have no assurance that 
any price or capacity level chosen before 
demand is known will clear the market once 
demand is revealed. And as we just noted, 
Brown and Johnson have shown that if ef- 
ficient nonprice rationing is assumed in this 
situation, the welfare-maximizing set of 
prices and capacity will not allow the pro- 
ducer to break even. For if prices are set 
high enough to break even on average, ca- 
pacity will go unutilized whenever demand 
is unusually low. Some consumers who 
valued the service above its marginal cost 
would be denied service then, and the out- 
come would be inefficient. To avoid such a 
result first best prices are set at short-run 
marginal cost, lower than break-even prices. 
But that means a break-even constraint will 
be binding in the stochastic demand prob- 
lem even though it was not binding in the 
certainty model. 

Let us new add a stochastic element to 
the demand function and derive a solution 
to the balanced budget constrained, second 
best problem. Assume that, as in the ex- 
pected profit-maximizing model, demand in 
period i is given by the function X,(P,) + t; 
where u; is distributed with density function 
J,(u;) and mean zero. Again, period i lasts a 
fraction a; of the demand cycle, and z* and 
the P*’s are unchanging values to be chosen 
and held at the same levels regardless what 
actual values of u; occur. Total expected 
consumer’s surplus and revenue is 


> a J ftw) 


im | 
XF (-u;) 
l f [X,(P,) + u;]dP;du, 
a 
+ PEx} 


less the expected loss in both consumer’s 
surplus and revenue because some con- 
sumers are not served (in this case those 
who value service least) when quantity de- 
manded exceeds capacity: 


n 0 
2; ad SOO f 
"=X 


z 
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Xy lgt u;) 
PT 
PF J Siu) [X (PF) + u; — =| 
z*—X;(P*) 
Variable costs are ` 


2 ab ken - f Aw 


i=i 
[X (PF) + u; — z*]du; 


and capacity cost is 6z. The balanced bud- 
get constraint requires that 


n 


> a;(P¥ - baie er i. filu) 


i=l 


' [X (P7) + u; — 2*]du;¢ = Bz* 


We can thus construct a second best prob- 
lem, maximizing expected consumer’s sur- 
plus plus revenue less variable and capacity 
costs subject to the break-even constraint, 
by forming the Lagrangian 


(8) L(P#,2*,d) o> ad f fiui) 


XT} (-u;) 
p [X (Pi) + uj] dP; du; 


Ps 
i 


w XP ht -u;) 
PXP- [guy f 
z*— X (PP) P; 


w9 


-[X(P;) + u; — z*|dP,du; — P* f 


z*—X;(P};) 


Silus)[XiCPF) + u; — 2*] du; — bI X (PF) — 


ST Hwaxcer) + u- 21d -gt | 
z ) 


*—-X(PF 


+A È oP = DXN- f 


f=} *_X (PS) 
Fi(uMNX APF) + u; — z*]du;] — se} 
Differentiating the Lagrangian with re- 


spect to each P¥ and z*, and setting results 
equal to zero, we have 
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aL i 
s a AXP) -af o Silt 
i z*—X{P;) 


[X (PF) + u; — z*) du; + (1 + A) 


(9) 





P — b)Xj(PF)E(Z* — xue) = 0 


a Yad f ftud 
dz i=l z*—X;(P?) 


[XP G* — u) — PE] du, 
+e- fu) du) -6 


z*~X;(P7) 


+ My a,P* — b). 


f=] 
| Pend s} = 0 
z*—X,(P?) 


Remember from (4) above our definition of 
demand elasticities n; and from (6) the 
definition of expected excess demand E(ed,). 
We can obtain from (9) optimum pricing 
rules in the form 


ay (hs SFG*- (PH) A 
Pt I +À 


I E(ed;) : 
ooma ] m= mann ie 5A = l Ó + + 4 
7 | pea | See 


Condition (11) is a constrained expected 
welfare-maximizing counterpart to the ex- 
pected profit-maximizing implicit pricing 
rule in equation (5). Comparison of equa- 
tion (11) with equation (5) shows that the 
only difference in form between the second 
best expected welfare-maximizing profit 
margin (P* — b)/P* and the expected 
profit-maximizing profit margin is the con- 
stant term A/(1 + A) < l at the right-hand 
side of (11). 

The relation between the pricing rules for 
monopoly (5) and for welfare (11) goals 
involves only a constant on the right-hand 
side as in the relation without risk illus- 
trated by Baumol and Bradford. This is not 
surprising when one realizes that short-run 
marginal cost b is the first best price here if 
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nonprice rationing is assumed to be effi- 
cient. Prices are not used to ensure that 
service is alloted to those with the highest 
willingness to pay; some nonprice mech- 
anism accomplishes that by assumption, 
while prices alone turn away only those un- 
willing to pay marginal operating costs. 
Thus prices serve the same function in this 
case for both the monopoly profit maxi- 
mizer and unconstrained welfare maxi- 
mizer, and that purpose is to raise revenue 
while turning away as few customers as pos- 
sible. So in the presence of risk the relation 
between prices for the unconstrained and 
the constrained monopolist can be analo- 
gous to the comparable relation ignoring 
risk; the constrained welfare maximizer 
raises price above marginal cost by the 
greatest amount in the same periods as 
would an expected profit maximizer, but 
only by an amount sufficient to break even. 
When properly constrained the monopolist’s 
incentives therefore can still be efficacious 
for maximizing welfare, once stochastic 
terms are properly taken into account. 

From (10) we can obtain the requirement 
for optimum capacity. 


i=: | 


n 1 om 
12 a;4——— fui) 
(12) È ES _ 





[X;\(z* — u;) — bl du; + l à 7 


“(PF — 6) — Flz* - ven} = 6 


Optimum capacity choice under stochastic 
demand is analogous to that under non- 
stochastic demand. When demand is certain 
it is known whether excess demand will 
exist in period i at given P¥, z* choices, 
while if demand is stochastic, excess de- 
mand will exist only with some probability. 
Additional capacity yields benefits in either 
case only if excess demand exists. The mar- 
ginal benefit from extra capacity would be 
known exactly if demand were nonsto- 
chastic, but since demand is stochastic 
here, the left-hand side of (12) represents 
expected marginal benefit. The benefit ap- 
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pears as added consumer’s surplus and 
added net revenues which contribute to wel- 
fare directly and further help to satisfy the 
break-even constraint. If demand were cer- 
tain the break-even constraint would not be 
binding (A = 0) as long as the P*¥ and z* 
were optimally chosen because, given our 
cost function, total revenue would equal 
total cost. However, the break-even con- 
straint is binding (A > 0) when P¥, z* are | 
chosen optimally in the stochastic demand 
model, for without the constraint the firm 
would lose money as Brown and Johnson 
have shown. 

Under stochastic demand the welfare- 
maximizing capacity rule in (12) can be re- 
lated to the profit-maximizing rule in (7). 
Notice that as the amount of net operating 
revenue needed to break even increases, the 
shadow price on the budget constraint A 
increases. Marginal net revenue then be- 
comes the important concern for the wel- 
fare maximizer when deciding whether to 
alter capacity size, just as it is for the profit 
maximizer; as A becomes larger, equation 
(12) (the second best capacity solution) be- ` 
comes more like equation (7) (the profit- 
maximizing capacity solution). And (12) 
also yields implicitly a reliability of service 
that is optimal given the break-even con- 
straint, and thus does not have to be ar- 
bitrarily imposed (see Meyer). 


III. The Consequences of Inefficient 
Nonprice Rationing 


We now examine effects on price and 
capacity of an alternative and more rea- 
sonable rationing assumption, namely that 
a genuine market-clearing price is needed 
for efficient rationing. When nonprice ra- 
tioning is inefficient, price has a role other 
than merely raising revenue; price can deny 
service to claimants with low willingness to 
pay so those who value the service more 
can be supplied from existing capacity. We 
introduce inefficiency of nonprice rationing 
into the model of this section simply by as- 
suming that when demand exceeds capacity { 
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at the price chosen, the least efficient pos- 
sible rationing results.° 

The social loss from excess demand in 
cases of inefficiently cleared markets will 
now be higher than in the previous section, 
where efficient market clearing was always 
assumed. We should expect welfare-maxi- 
mizing pricing rules to reflect the greater 
loss by requiring either higher prices or 
larger capacities, or both, so excess demand 
will be less likely. We show such higher 
optimal prices and capacity are assured 
under our assumptions, and explain the 
unusual case in which rationing inefficiency 
might require lower prices and smaller ca- 
pacity. 

We shall set out our general line of argu- 
ment and then evaluate it using, with ap- 
propriate modifications, the more specific 
functional forms already introduced. Let 
@ = @(P,,P,,...,P,,z) be expected con- 
sumer’s surplus and let r = w(P,,P),..., 
P,,Zz) be expected producer’s surplus. To 
maximize ¢ + m by choice of P,,P,,..., 
P,,Z, subject to m = 0, we construct the 
Lagrangian 


L(P\, Pas... Pz, A) = b+ (1 + N)r 


Setting derivatives equal to zero (and ignor- 
ing the possibility of corner solutions), we 
have 








OL dg On 
— = — 1+A)-—— =0 
aP, T ap, +) op 
is [2.0458 
ðL ðH On 
and 2 = — 1+aA)— = 0 
ge ee 
indicating that at the constrained optimum 
dz dz 
= = < i = 1,2,...,n 
dP;la=0 Pil ano 
dP, dP, 
and ~—— = — ij = 1,2,...,” 
dP, dd = 0 dP; dr =Ü 1 








8Of course any fraction of this potential consumer’s 
surplus might be realized, depending on the efficiency 
of nonprice rationing. For a description of extreme 
and intermediate representations of inefficient non- 
price rationing, see Gene Mumy and Steve Hanke. 
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P; 





FIGURE | 


Thus, the same changes in price and ca- 
pacity that will keep expected consumer’s 
surplus constant will also keep expected 
producer’s surplus constant. 

The situation is illustrated in Figure | for 
a single F; and z. The profit function is as- 
sumed convex. Iso-profit contours labeled 
x are upward sloping to the right, because 
higher prices should raise revenues in the 
relevant region and make expenditure on 
capacity necessary to satisfy the budget 
constraint. Iso-consumer’s surplus con- 
tours labeled ¢ also are upward sloping to 
the right because higher prices can be in- 


. troduced while expected consumer’s sur- 


plus remains constant only if capacity is 
also increased. 

Recall now that the efficiency of non- 
price rationing can affect expected con- 
sumer’s surplus, but not profit or the mo- 
nopoly solution (equations (5) and (7)), 
and so it will not affect the profit contours 
in Figure 1. Since the iso-profit contours 
will not change and we consider throughout 
the same zero profit contour, then to prove 
that inefficient rationing will lead to higher 
prices and larger capacity it is sufficient to 
show that the slope of the iso-consumer’s 
surplus contours will decrease with less effi- 
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cient rationing. For if the iso-@ contour is 
to have a lower slope its tangency with the 
zero isO-r contour must occur at greater 
P,and z. We can show that this condition 
is likely to be satisfied, although the pos- 
sibility also will exist that optimum prices 
and capacity are smaller when rationing is 
inefficient. 

The effect of rationing inefficiency can be 
demonstrated by comparing the derivatives 
of consumer’s surplus with respect to price 
and capacity when nonprice rationing is 
efficient, as in Section II, with those same 
derivatives when rationing is inefficient. 
Rationing is most inefficient if, whenever 
demand exceeds "the available capacity, 
sales are made first to those potential 
claimants with the least willingness to pay.’ 
We now return to our assumed functional 
forms and make these comparisons. 

With efficient rationing, expected con- 
sumer’s surplus as given in (8) will be 


h o Xy i (~u;) 
er = 5 Q; J fu) f 
i= | an 00 P? 


IX(P,) + u; dP, du, — n flu) 
z*- XP?) . 
X—14~u)) 
i XP) + u; — dP 
*P; 


where the second term represents lost ex- 
pected consumer’s surplus due to the chance 
of drawing a value of u; so large that ex- 
cess demand results. Notice we integrated 
over values of P, from P¥ to X;'(z* — u), 
because claimants with the lowest demand 
prices were assumed to be denied service 
whenever excess demand appeared under 
the efficient nonprice rationing rule of 
Section II. Taking derivatives we have 


9This extremely inefficient nonprice rationing is not 
unreasonable to assume if queues occur. To the extent 
willingness to pay is related to the opportunity cost of 
one’s time, persons with the lowest willingness to pay 
might also be the most willing to wait in line. See D. 
Nichols, E. Smolensky, and T. N. Tideman. 
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| 
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if z* > 0, and 


ag 7 i 


Jiu) 
isl *~X (PF) 


[X7'(z* — u) — P*]du, > 0 


The slope of the iso-consumer’s surplus 
contour is the ratio of —ddg,/dP* to 
Ober /0z* and it is clearly positive as drawn 
in Figure |. 

Expected consumer’s surplus when non- 
price rationing is so inefficient that those 
with the least willingness to pay are served 
first is given by . 


n n X71} (-u)) a 
Pir = > ad f KON) 
w OD P? 


i=l 


(XAP) + u)dPidy— | flu) 


z*~X;(P}) 


X-\(-u} 
f [X,(P,) + u] dP, du, 
Xy XP- z*] 
z I fUNXr XAP) - 28) — PF] 
z*-X (P) 


-[X,(P¥) + u; — z*] du) 


where the last two terms now represent the 
lost expected consumer’s surplus due to 
the possibility of excess demand. Notice 
this loss reflects the fact that claimants with 
demand prices from X7;'[X(P*) — z*] to 
x; '(—u,), the highest demand prices, are the 
ones now denied service when there is ex- 
cess demand, because they are the ones to 
be counted in the welfare loss when ration- 
ing 1s most inefficient. The derivatives are 
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KPH) + wlan + fa, filed 
[XC P7) + u; — 2*] du; — Jiu) 
2*—X(P?) 


Xi (PMX T XP) 
sgi Pridu }< 0 


(16) e da l Jorat 


i= i 


[Xr (XP) - 2*) - Pr du | 0 


The slope of the iso-consumer’s surplus 
contour is again positive. But the slope of 
this contour is less when nonprice rationing 
is less efficient at P¥, z* values such that 
tangency is maintainec with the zero profit 
contour, 

If we consider (13) nd (15), it is easy to 
see that (15) contains an added positive 
term! which, with less efficient rationing at 
the same P* and z* values, would tend to 
make —0¢/dP; smaller. This means that in 
the numerator of th2 slope of the iso- 
consumer’s surplus comtour, 


dz _ o / 3 
dP*¥ do=0 OP; 0z 





(16°) 





we can expect —âô4gr/0P; > ~Odb;p/dP;. 
By comparing (14) and (16) we can see it is 
likely that the denontinator will be larger 
with less efficient rationing, or Odgp/dz < 
dd; /dz. Together with the effect in the 
numerator this result would confirm that 
the slope given by (l@’) is smaller as non- 
price rationing is less efficient, and thus that 
larger P; and z are then warranted. But the 
result for the denominator from (14) versus 
(16) is not assured unambiguously. We 


10The third term in (15) is subtracted, but because 
it contains X;(P¥) the term is negative and the net 
effect therefore is positive. 
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illustrate the relevant magnitudes in Fig- 
ure 2. 

Equation (16) gives the expected incre- 
mental consumer’s surplus from added 
capacity when rationing is inefficient. The 
extra consumer’s surplus in period i is the 
sum of the difference between the highest 
valuation now served when excess demand 
appears, the valuation represented by X7;'! 
(X,;(P*) — z*) in Figure 2, and price P*. 
The value of extra capacity stems from the 
highest valuation served during excess de- 
mand because capacity is filled by con- 
sumers with the least willingness to pay 
when rationing is inefficient, and added 
capacity thus allows the person with the 
next highest valuation to be served. Equa- 
tion (14), on the other hand, displays the 
value of added capacity to expected con- 
sumer’s surplus when rationing is efficient. 
Marginal consumer’s surplus in period i 
then is the expected difference between the 
lowest valuation now served when excess 
demand appears, X;'(z* — u;), the price 
P*, The lowest valuation X;'{z* — u) 
varies with u;, and values of u; which are 
high and very high (@, and #@,) are shown in 
Figure 2. The /owest valuation served de- 
termines the marginal values of capacity in 
this efficient rationing case, because existing 
capacity is already going to customers 
with the highest willingness to pay. 

Now it can be seen in Figure 2 that the 


` value of added capacity when rationing is 


efficient is greater than its value when ra- 
tioning is inefficient only if some extremely 
high draws of u; are likely. That is, ddgr/ 
dz* > Ad,p,/dz* only if draws of u, will 
satisfy 


X7'(X(P#) — z*) < Xr'(* — u) 
or X (P#) + u; > 2z* 


in enough periods to make (14) exceed (16). 
We have already chosen to rule out the 
possibility of large negative u; values such 
that X¥,(P*) + u; < 0. If we similarly rule 
out large positive values of u; that satisfy 
the roughly symmetrical requirement, X;(P?) 
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+ u; > 2z*, we shall always have (16) ex- 
ceed (14). As a practical matter it does 
not seem that we restrict the model much by 
ruling out the possibility that random ele- 
ments can overwhelm other aspects of the 
problem. And then rationing inefficiency 
will always require larger optimal prices 
and capacity. 


IV. Constrained Expected Welfare Maximization 
When Markets are Not Cleared Efficiently 


It remains to derive implicit choice rules 
from optimum prices and capacity when 
nonprice rationing is inefficient. Let us form 
anew Lagrangian from (8) by substituting 
the expression for consumer’s surplus under 
the least efficient rationing assumption as 
set out in Section II." By differentiating 
this modified Lagrangian with respect to z* 
and P¥, and setting the results equal to zero 
we obtain: 


iiWe represent the capacity constraint here by 
separate treatment of its effects when it is binding, 
aided by nonprice rationing assumptions, and we then 
rely on an explicit constraint only to represent the 
break-even requirement. 
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When rationing was efficient, the second 
best welfare-maximizing pricing rule differed 
from the expected profit-maximizing rule 
only by a constant term (compare (11) with 
(5)). But that is no longer the only difference 
if rationing in the presence of excess de- 
mand first serves claimants with the least 
willingness to pay. There is now a second 4 
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term in the right-hand side of (17) that re- 
flects the impact of rationing inefficiency on 
the pricing rule. The manner in which this 
expression influences the optimum price is 
straightforward. The term X;'[X,(P*) — 
z*| — P¥ is the gain in consumer’s surplus 
if price is raised slightly. When excess de- 
mand occurs and capacity is rationed to 
claimants with the least willingness to pay, 


this term represents the consumer’s surplus . 


lost by the last person turned away. Thus 
the second term on the right-hand side of 
(17) is equal to some positive multiple 
1/(1 + A) of the ratio of the net marginal 
gain in consumer’s surplus from a higher 
price (if there is excess demand) to the value 
of the price chosen, all multiplied by the 
probability of excess demand occurring at 
P¥,z* (the probability 1 — F[z* — X;(P*¥)]). 

As expected, the ideal price is now higher 
than would be optimal for the same z* un- 
der the efficient nonprice rationing assump- 
tion in (11) from Section IJ, since the new 
second term itself will raise the right-hand 
, side of (17). Here price must serve a ra- 
tioning function not required of it in Sec- 
tion IJ. After all, when price is the only 
means of assuring that service goes to 
‘highest willingness to pay claimants it 
should be nearer to the market-clearing 
level than when rationing always is efficient 
merely by assumption. Turning to the rules 
for optimal capacity, note that equation 
(18) is the inefficient rationing counterpart 
to equation (12) for efficient nonprice ra- 
tioning. The only difference between them 
is in the marginal benefit from a unit of 
capacity, which depends on the X;'(z* — 
u;) term in (12) and the X;'(X,;(P¥) — z*) 
term in (18). We ordinarily expect the ex- 
pression in (18) will tend to be the larger, 
inviting larger capacity, because we expect 
X ,(P¥) — z* < z* — u; from the discussion 
in Section III (and Figure 2). 

Let us briefly examine the effects of ran- 
dom rationing when excess demand exists. 
Random rationing gives each person who is 
willing to pay the going price an equal 
chance to be served by the available ca- 
pacity, regardless of the magnitude of his 
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marginal evaluation. Whenever there is ran- 
dom rationing of the available capacity 
with excess demand, the loss of consumer’s 
surplus in the constrained welfare function 
of equation (8) will become 


K * 
(u) {1 — ee eee 
oe a ji XF(PH) + a 


xy lw) 
= | IX; (P) + u;\dP;du; 
p* 


Subtracting this loss from the Lagrangian 
in (8) rather than the efficient rationing loss 
will yield, on differentiating with respect to 
P, and setting the result equal to zero, 
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This pricing rule is analogous to the one in 
equation (17), for the second term on the 
right-hand side of (19) is again positive; at 
the same z* it will cause price to be higher 
than if efficient rationing was assumed as in 
pricing equation (11). 

Now differentiate with respect to z* the 
balanced budget constrained welfare func- 
tion which was modified to allow random 
rationing. We can obtain similarly the ca- 
pacity rule 


(20) 
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Again, although the term is not exactly the 
same as in (18), the second term in brackets 
at the left-hand side in (20) will represent 
lost consumer’s surplus due to excess de- 
mand, and in its presence, capacity will 
again tend to be increased beyond that 
given by the rule that assumes efficient non- 
price rationing, equation (12). 


V. Conclusions 


Second best pricing rules have been de- 
veloped here for a monopoly firm facing 
stochastic demands. We relied on the wel- 
fare function set out initially by Oliver 
Williamson, elaborated since to deal with 
risk by Brown and Johnson, and elaborated 
further to deal with risk plus peak and off- 
peak pricing by Meyer. If demand is un- 
certain and price must be set before demand 
in a particular period is known, some con- 
sumers will occasionally have to be denied 
service, because the total quantity actually 
demanded at the preannounced price can 
exceed the available capacity. When that 
happens the market may not clear, and 
without further information we have no 
basis for determining which consumers will 
be served, The expected profit-maximizing 
monopolist does not care how service is 
rationed among the consumers; the mo- 
nopolist will choose prices taking into ac- 
count marginal costs, demand elasticities, 
and also the probability distributions of 
demands. But when we seek to maximize 
expected welfare, the question about who 
is to be served first in cases of excess de- 
mand is crucial. 

We first examined the case assumed by 
Brown and Johnson and also by Meyer in 
which consumers who value the service 
most are the ones who receive it when there 
is excess demand, even though there is no 
genuine market-clearing price to ensure that 
result. In this case we found rules for second 
best optirnal prices which are just like the 
monopolist’s rules, except for a constant 
term. So the contrast between monopoly 
and second best rules is comparable in this 
stochastic case to the well-known contrast 
obtained under certainty. 


When we introduced inefficient nonprice 
rationing we found higher prices and a 
larger capacity are appropriate. We ex- 
amined a case in which consumers who 
value the service least are the ones served 
first whenever there is excess demand, so the 
service is not distributed efficiently among 
claimants. The welfare-maximizing pricing 
rules can no longer be obtained merely by 
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multiplying one side of the monopolist’s 4 


pricing rules by a constant. Thus when de- 
mand uncertainty prevents price from en- 
suring efficient distribution of the service, a 
simple modification of the monopolist’s 
solution no longer will yield the welfare- 
maximizing solution. The same was shown 
to be true when service is rationed ran- 
domly among consumers who are willing to 
pay the going price. This general difficulty 
arises because the profit-maximizing firm 
ignores consumer’s surplus, and yet con- 
sumer’s surplus will not reach an optimum 
level without special attention in the general 
case when nonprice rationing is inefficient. 


The interesting question of pricing dif-_ 


ferently for different individuals, based in 
part on the regularity (or certainty) of their 
demands, has been treated by Boiteux 
(1951). He showed how the pooling of un- 
certain demands that are not perfectly and 
positively correlated can lead to welfare 
gains. This promising line of investigation 
was elaborated recently by Marchand 
(1974). We did not attempt ideal prices for 
individuals based on the consistency of 
their purchases. As noted by Meyer, how- 
ever, an analysis of multiple demands can 
be interpreted as an analysis of customer 
groups, and so it would be possible to deal 
partly with the consistency of customers’ 
usage in the model we have used. 
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On the Optimality of Forward Markets 


By ROBERT M. 


Kenneth Arrow’s seminal article on the 
role of securities in the optimal allocation 
of risk bearing provided a convenient 
framework in which problems involving 
choice under uncertainty could be analyzed. 
By extending the commodity space to in- 
clude random states of nature, classic re- 
sults on the existence and optimality of a 
competitive equilibrium were made appli- 
cable to uncertain situations. Yet many 


authors have commented on the existence - 


of the small number of markets in which 
claims contingent on the realization of a 
state are actively traded. In particular the 
existence of futures or forward markets in 
which unconditional rather than contingent 
claims are traded is regarded by some as a 
phenomenon in need of an explanation, and 
by others as prima facie evidence of some 
inefficiency. 

The purpose of this paper is to show that 
in some cases any equilibrium allocation re- 
sulting from the operation of competitive 
prestate noncontingent forward markets 
and competitive poststate spot markets is 
Pareto optimal, and that any Pareto opti- 
mal allocation can be supported as a com- 
petitive equilibrium of these markets with 
appropriate redistribution of endowments. 
These propositions turn on the fact that if 
equilibrium spot prices satisfy certain con- 
ditions then a restriction to the trading of 
forward contracts will not be constraining 


*Carnegie-Mellon University. An earlier version of 
this paper appeared in my doctoral dissertation pre- 
sented at the University of Minnesota, July 1975. I am 
especially indebted to Neil Wallace for his advice 
and encouragement. I also acknowledge the assistance 
of Paul Anderson and helpful comments from John 
Chipman, John Danforth, Hayne Leland, Stephen 
Salant, Leonard Shapiro, and the referee, but claim full 
responsibility for any errors or ambiguities. Financial 
support from the Board of Governors of the Federal 
Reserve System and from the Federal Reserve Bank of 
Minneapolis is gratefully acknowledged. The views ex- 
pressed herein are solely my own and do not neces- 
sarily represent the views of the Bank or of the Federal 
Reserve System. 
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in an equilibrium; that is, agents can 
achieve precisely the same allocation with 
forward and spot markets as they could 
with markets in which claims could be 
traded for any commodity contingent on 
any state. 

In his article Arrow stressed that in actual 
markets risk bearing is not allocated by the 
sale of claims against specific commodities 
but rather by the sale of securities payable 
in money, and he argued that any optimal 
allocation could be achieved with an ele- 
mentary set of such securities. These 
Arrow-Debreu securities, as they have be- 
come known, suffice because their returns 
span the space of all possible returns. That 


is, any security whatever can be regarded - 


as a bundle of these elementary securities, 
and, as has been noted by many authors, if 
an arbitrary set of securities spans the space 
of all possible returns, then such a set of 
securities is essentially equivalent to the set 
of Arrow-Debreu securities. In particular 
Steinar Ekern and Robert Wilson, and Roy 
Radner have argued that equities or shares 
may have the spanning property, and 
Steven Ross has made a similar argument 
for options. This paper shows that a for- 
ward contract may be viewed as a security 
whose return is the amount of the nu- 
meraire good (i.e., the price) for which it 
can be exchanged in the spot market of each 
state. Thus if the rank of the matrix of spot 
prices is equal to the number of states,’ for- 
ward contracts also have the spanning 
property, and the results of this paper may 
be viewed as an extension of Arrow’s re- 
sults.” 


'This is not possible if there are more states than 
commodities, 

2The extension however is not quite as immediate 
as it may first appear to be. Both Arrow’s model and 
his result have been given a variety of interpretations. 
Arrow modeled a distribution economy in which 
money as an actual commodity plays a role. In con- 
trast in the exchange economy of this paper there is 
no money per se. Thus Arrow’s proof may not be ap- 


-À 


(VOL. 68 NO. 1 ; 


This paper proceeds as follows. Section I 
presents the assumptions and technology of 
a pure exchange economy and describes the 
operation of two exchange regimes—com- 
plete prestate markets for contingent claims 
with no poststate spot markets and non- 
contingent forward markets with poststate 
spot markets. Section II formalizes the two 
welfare propositions given above and out- 
lines their proofs. These results are then 
~ interpreted by way of some examples which 
clarify the nature of the spanning property. 
Section III presents an example which em- 
phasizes the general equilibrium hedging 
property of forward contracts and provides 
further insight into the workings and wel- 
fare implication of forward markets when 
market structure is incomplete. Section IV 
presents some concluding remarks. Formal 
proofs are shown in the Appendix. 


I. Description of the Model 
and Exchange Regimes 


The model is a pure exchange economy 
- with random endowments. There are 7 con- 
sumers, S mutually exclusive states of the 
world, and C commodities. Let m, denote 
the probability that state s will occur with 
0< 7, <1. In this context endowments 
and consumption should be indexed by the 
consumer i (f = 1,2,...,/7), state s (s = 1, 
2,...,5), and commodity ¢ (e = 1,2,...,C) 
to which they pertain. Hence let Z,,. and 
Cis denote the endowment and consump- 
tion, respectively, of consumer i in state s 
of commodity c, and let Z; and C;, denote 
the associated C dimensional vectors. Each 
consumer / maximizes expected utility: 


S 
2 TUC) 
s=1 


Each is assumed to be risk averse in that 
function U'( ) is strictly concave.? 


plied directly. Though the principal results of this 
;paper are known by some, there does appear to be 
a need for a clarifying exposition. (The analogue of 
Arrow’s theorem for an exchange economy is pre- 
sented in Appendix B.) 

3It is also assumed that U( ) is continuously differ- 
entiable with UC(0) = œ. 
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There are various possibilities for trade in 
the model. In what follows two exchange 
structures will be imposed exogenously and 
then compared. In the first exchange regime 
there are complete prestate markets for con- 
tingent claims. Trading in the markets for 
such claims takes place before random en- 
dowments are known. Also in the first 
regime there is no trading in spot mar- 
kets subsequent to the realization of the 
state. In the prestate markets each con- 
sumer can issue or purchase contingent 
claims, where each claim entitles the holder 
to one unit of a specified commodity if a 
particular state occurs, and zero otherwise. 
Let Xic denote the number of such unit 
claims on commodity c in state s held by 
consumer i after trading in the market for 
claims (with associated C dimensional vec- 
tor X,,). That is, (Xie — Zise) is the de- 
mand for such claims by consumer i in the 
market for claims. Let r,e denote the price 
of a unit claim on commodity c in state s in 
terms of some abstract unit of account. 
Then the budget constraint for consumer i 
in the markets for claims is of the form 


AY Cc 
WM DD e(Xice — Zu) = 0 


s=] c=} 


After endowments are realized and some 
state is known to pertain, claims are hon- 
ored so that C,, = X,,. In summary, in the 
first exchange regime consumer i maximizes 


S 
(2) 2 r,U(X;s) 


with respect to {X,,.} subject to (1) with 
each X; > 0.4 An equilibrium in the first 
exchange regime is a set of claim prices {r* 

and an allocation {X*.}i = 1, 2,..., I such 
that {X#.} is maximizing for each consumer 
i and there is equality of the number of 
claims bought and sold for each state s and 
each commodity c, that is, 


4{X;,-} denotes the SC dimensional vector with ele- 
ments X;,,5=1,2,...,8;¢=1,2,...,C. This short- 
hand notation is used below for this and other vari- 
ables if no ambiguity results. 
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i i 
(3) >» (Xie = Lise) = 0 
isl 
Sie a AEE: E E S eas © 


In the first exchange regime there was a 
restriction that there be no trading in spot 
markets subsequent to the realization of a 
state. But that restriction cannot be con- 
straining in a competitive equilibrium. For 
let P,e denote the spot price of commodity ¢ 
in state s (with C dimensional vector P,) 
where the Cth commodity is chosen as the 
numeraire. Now suppose that in state s 
some auctioneer calls out the vector P* 
where 


(4) Pie = Vse/Tsc 


If trade is permitted, each consumer 7 is 
then confronted in the spot market of state 
s with the following problem: maximize 
U'(C;,) with respect to C; subject to the 
budget constraint 


C 
SO P*(Cre — X#)=0 with C, > 0 
cel 


It may be verified that C,, = X% solves this 
problem,’ thus the prices {P*} may be 
viewed as the implicit equilibrium spot 
prices of the first exchange regime. 
However, if each consumer 7 knew prior 
to the realization of the state that he would 
have the opportunity to trade in spot mar- 
kets at predetermined prices {P,,} as well as 
in markets for contingent claims at prices 
frc}, each would solve the following recur- 
sive problem. First given income Y, in state 
sin terms of the numeraire, commodity C, 
each. consumer i would maximize U'(C;,) 
with respect to C; subject to the budget 
constraint P,-C,, < Y;, with C;, > 0. Let 
h,,(¥;;, P;) denote the maximizing choice of 
C;,. Then define the indirect utility function 
ViVi P,) = U'Thi (Vis, P,)). But Yis is de- 
termined by the claims {X;se} acquired in the 


>For suppose Cis = Xj; solves this problem with 
UGS ) > UX) and 2) Xie — Kise) Phe = 0. 
Then from (4) one obtains we Xie =X ee hen = 0. 
This in conjunction with (1) establishes that [X}%, } was 
obtainable in the first regime but not chosen, the de- 
sired contradiction. 


prestate markets for contingent claims. 
That is, 


Cc 
(5) Y;; z 2 Pok ise 
c=1 


Hence in the market for contingent claims 
consumer i would maximize 


5 C 
(6) >. av (È P Ns p3 
sal c=} 


with respect to {X;,.} subject to the budget 
constraint (1) and income constraints 
Y,, > 0.°It should be clear that a maximiz- 
ing choice {X¥.} for this recursive problem 
at prices {P,e} and {rse} cannot be unique. 
For if {¥%.}] were a maximizing choice, so 
also would be all bundles {X#*} such that . 


C C 
l Ek * 
> Fean aio > PA he 
csl c=] 


for each state s. Roughly speaking, given 
the opportunity to trade in spot markets at 
spot prices {P,e}, consumer i cares only 
about the income he will have in the various 
states. 

The indeterminacy of the recursive prob- 
lem just described suggests that some 
further restrictions can be placed on trades 
without altering the ability of the consumer 
to acquire (ultimately) the maximizing con- 
sumption bundles. Indeed one such restric- 
tion was placed on the consumer in the first 
exchange regime—that there be no trading 
in spot markets.’ This paper examines re- 
strictions associated with forward contracts. 


6Here and below, these income constraints rule out 
bankruptcy; each consumer is assumed to honor all 
contracts into which he has entered, and with these 
constraints each has sufficient income to do so. How- 
ever, it is not required that delivery be made in spot 
markets of commodities sold in the markets for claims; 
it is supposed that each consumer accepts delivery of 
all commodity bundles which when valued at spot 
prices yield incomes equivalent to the yield of the claim 
in question. It can also be established that under pre- 
vious assumptions V'(-, Ps) is strictly concave and 
continuously differentiable with Vj (0, P,) = œ. Hence 
in a Maximizing position Y;, > 0 and the income con- 
straints need not be made explicit. 

7It can be established rigorously that such a restric- 
tion is not constraining. 
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For each consumer / and zach commodity c 
these restrictions are of the form (Xise — 
Zisc) = (Xie — Zue) for all states s and £. 
Thus for example if consamer i purchases a 
specified number of claims on commodity c 
contingent on state s, thea he must also pur- 
chase the same number Df claims on com- 
modity c contingent on all other states. In 
effect only unconditional claims can be pur- 
chased or issued in such sorward markets. 
' Thus in the second exchange regime of 
this paper each consumes can trade uncon- 
ditional forward contraczs in prestate mar- 
kets and can also trade in poststate spot 
markets. The decision p-oblem which con- 
fronts a consumer in such a regime is now 
formalized. Let Q; denote the number of 
unconditional claims on commodity c pur- 
chased forward by consimer / in forward 
markets. (Thus if Q is negative, com- 
modity cis sold forward) Let f, denote the 
forward price of an unconditional unit 
claim on commodity c ir terms of some ab- 
stract unit of account. Then the budget con- 
straint for consumer / in forward markets is 


c 
(7) DSO = 0 

c=] 

Having acquired forward contracts {Q;,}, 
consumer / enters spot market s with in- 
come ` 


C 
Yi => APSA zg ` Psc Qie 


¢=l 


(8) 


Thus, with trading permitted in spot mar- 
kets, consumer i maximmes 


S C 
(9) 2 Ws vi (> Py (Zise + Qic), P) 


with respect to {Qie} subject to the budget 
constraint (7). 

An equilibrium of tte second exchange 
regime is a set of forwa-d prices { f*}, a set 
of spot prices {P*}, = forward position 
{Q} i = 1,2,...,7 anc a consumption al- 
location {Xž.} i= 1,2,...,/, such that 
{O*} and {X%#,} are maximizing for each 
consumer į in forwar markets and spot 
markets, respectively. That is {0%} maxi- 
+ mizes (9) subject to (7) under { f*} {P£} with 
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C 
Xi = his (> P%(Zise + Q?), P| 
c=] 


Forward markets clear for each commodity 
C, 


I 


(10) 2 0%=0 c= 


i=l 


and spot markets clear for each commodity 
cin each state s, 


I 
(il) >. [X%. — (Zise + QE) = 0 
is] 
ERR L2... 


H. On the Equivalence of 
the Two Exchange Regimes 


In this section it will be argued that, sub- 
ject to some restrictions on the matrix of 
(implicit) spot prices, any Pareto optimal 
allocation can be supported as a competi- 
tive equilibrium of the second exchange 
regime with suitable redistribution of en- 
dowments and that competitive equilibria 
of the second regime are Pareto optimal. 
More formally we have 


PROPOSITION 1: Suppose that a Pareto 
optimal allocation {X*%.} i = 1,2,...,I can 
be supported as a competitive equilibrium of 
the first exchange regime with endowments 
{Zie} i = 1,2,...,2 and claim prices {rž} 
such that the Sx C matrix p" = [P] (where 
P*, = r*/r*.) is of rank S. Then {X*%.} i = 
1, 2,...2 can be supported with the same 


endowments as a competitive equilibrium of 


the second exchange regime with forward 
markets in S commodities. 


PROPOSITION 2: Suppose there exists a 
competitive equilibrium of the second ex- 
change regime with forward markets in S 
commodities with spot prices {P*.} and con- 
sumption allocation {X%}i = 1,2,..., 1 such 
that the corresponding S x S matrix P = 
[P*] is of rank S. Then the consumption al- 
location {X*.} i = 1,2,...,] is Pareto opti- 
mal. 
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The formal proofs of these propositions 
are contained in Appendix A, but are now 
outlined with some motivating remarks. As 
for the first proposition it is clear from the 
classical theorems of welfare economics that 
_ any Pareto optimal allocation can be sup- 
ported as a competitive equilibrium of the 
first exchange regime with suitable redistri- 
bution of endowments in the various states. 
Having specified this same distribution of 
endowments, the second exchange regime is 
imposed. Then it 1s argued that each con- 
sumer is endowed implicitly with forward 
contracts; each consumer can issue forward 
contracts up to his ability to honor such 
claims with his income in the various states. 
Also, each consumer must have sufficient 
income in the various states to purchase the 
optimal allocation assigned to him. This de- 
termines the forward contracts he must ac- 
quire in the forward markets. It is then 
shown that at appropriately selected spot 
and forward prices the resulting excess de- 
mands are consistent with the budget con- 
straint of each consumer and that the ac- 
quired forward contracts are indeed maxi- 
mizing. Finally it is shown that all markets 
clear. 

Proposition | 
corollary: 


also has an important 


If there exists a competitive equilibrium of 
the first exchange regime such that the ma- 
trix P" is of rank S, then there exists a com- 
petitive equilibrium of the second exchange 
regime with a consumption allocation which 
is Pareto optimal. This follows from the fact 
that the equilibrium allocation of the first 
regime is Pareto optimal and by hypothesis 
can be supported in a competitive equilib- 
rium without any redistribution of endow- 
ments. 

The idea underlying the proof of the sec- 
ond proposition is that an equilibrium con- 
sumption allocation of the second regime 
can be supported as an equilibrium alloca- 
tion of the first regime and hence is Pareto 
optimal, 

It remains to examine the hypothesis that 
the matrix of.spot prices have rank equal 
to the number of states. Essentially this 


hypothesis ensures that the returns of for- 
ward contracts span the space of all possible 
returns. In order to clarify the role of this 
spanning property two examples are now 
described, one with the spanning property 
and one without. 

For the first example there are three com- 
modities and three states and the 3 x 3 ma- 
trix of spot prices is assumed to be of rank 


three. Suppose that a nonnegative vector of . 


incomes {Y,,;5 = 1,2,3} is to be attained by 
a forward position fQ;;c = 1,2,3}. Then 
equations (7) and (8) are of the form 


3 
(12) 2, fOr = 0 


3 3 
(13) Ys = D, PycLZive + 2, PreQic 
C=] C= | 
s= 1,2,3 


Setting f = 1, solving for Qn in (12), and 
substituting into (13) yields 


” 2 
(14) Yis = Y, F bp (Pse 2 J.) Qi 
Ce} 


s= 1,2,3 


3 
(15) Y;s = > Peli S = L23 
c=] 


Equation (14) is a parametric representation 
of a plane in three space through the en- 
dowed state distribution income point [Y;,}. 
With suitable specification of the spot and 
forward prices, each consumer 7 can ex- 
change income in any one state for income 
in any other without altering income in the 
third as illustrated in Figure 1. Thus in ef- 
fect in the second regime each consumer i 
maximizes 


3 
5 Ws VY iss P,) 
s=l 


with respect to {Y;,,} as determined by the 
choice of {Q;,} subject to constraints (14). 
Moreover as each consumer i is confronted 
with a budgetplane with the same gradient 
(determined by the prices {f.} and {P,.}) 
each will have the same rate of substitution 


MARCH 1978 hd 


POL. 68 NO. 1 





FIGURE | 


of income (the numeraire good) across 
states in an equilibrium, and the equilib- 
rium allocation will be optimal. 

For the second example there are three 
states but only two goods so that the matrix 
of spot prices cannot be of rank three. Then 
setting Jj = 1, the analogue of (13) is of the 

orm 


(16) Ys = f; + Qa(Pa — fi) 
s = 1,2,3 


Equation (16) is a parametric representation 
of a line in three space. If for example 
Pa <fi = Pa < Pa it is impossible to alter 
income in the second state. This is illus- 
trated in Figure 2. If for example Pu <fi < 
Py, < Pa, it is impossible to alter income in 
one state without altering income in the other 
two. Though in an equilibrium of the sec- 
ond regime each consumer is confronted 
with a budget line of the same slope (deter- 
mined by the prices { f.} and {P,.}), in gen- 
eral each will not have the same rate of sub- 
stitution of income across states. This 
example thus illustrates the potential for in- 
efficiency when states outnumber com- 
modities. 

An attempt is now made to relate Propo- 
sition 1 to the results of Arrow. His princi- 
pal conclusion is that an optimal allocation 
risk bearing can be achieved in a distribu- 


ption economy (with money) by competitive 
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markets in elementary securities. He em- 
phasizes that a security is a claim payable in 
money in contrast to claims against specific 
commodities. But of course in the context 
of an exchange economy money can be no 
more than a numeraire. Thus, for example, 
if the Cth good is selected as the numeraire 
of each spot market, an elementary security 
yielding one monetary unit in state s and 
zero otherwise can be nothing other than a 
claim on commodity C in state s. It is 
shown in Appendix B of this paper that in 
an exchange economy any optimal alloca- 
tion can be achieved with a set of S securi- 
ties with linearly independent returns, 
where these returns are in terms of the 
amount of the numeraire good which a 
bearer can purchase in the spot market of 
each state. This then is the generalized 
analogue of Arrow’s theorem for an ex- 
change economy. Arrow-Debreu securities 
(claims on the numeraire good only) can be 
viewed as a particularly simple set of such 
securities. And subject to a rank condition 
on a matrix of spot prices P, forward con- 
tracts also constitute a spanning set. A for- 
ward purchase on commodity ¢ for example 
has state dependent return represented by 
the cth column of the matrix P. The condi- 
tion that P be of rank S is equivalent to the 
condition that the column vectors of returns 
of the S forward “securities” be linearly 
independent. 
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TII. Forward Trading as 
General Equilibrium Hedging 


This section is intended to give some 
further insight into the workings of forward 
markets in a general equilibrium setting. A 
simple example is presented which illus- 
strates that with active spot markets, for- 
ward contracts serve as a hedge against 
exogenously random endowments and en- 
dogenously random spot prices. This gen- 
eral equilibrium hedging model of forward 
markets may be contrasted with the ‚classic 
partial equilibrium approach of John M. 
Keynes and John Hicks which emphasizes a 
distinction between hedgers and specula- 
tors. In particular in the model of this paper 
maximizing behavior on the part of risk- 
averse agents does not necessarily involve 
the elimination of risk by purchasing the 
consumption bundle forward. The example 
also allows some inferences concerning the 
existence and optimality of a competitive 
equilibrium of the second exchange regime 
when market structure is incomplete. 

For the example there are two represen- 
tative consumers, S states of the world 
(S > 2); and two commodities. The first 
consumer is endowed with the first com- 
modity only, and the second consumer is 
endowed with the second commodity only. 
That is, Zie = 0 if i = c. Without loss of 
generality it is supposed that Z,,, is strictly 
increasing in $. It is also assumed that Z,,, 
is equal to some constant Z, for all states. 

Preferences are identical for both con- 
sumers. Each has a utility function of the 
form (UC, ) = g[W(, )] where W(, ) 
displays constant elasticity of substitution 
and g( ) is a monotone increasing function. 
Hence W( , )is of the form 


W(Cisis Cap = (Ca) Caf + (A — a) Cz)” 
if g =~ | 
W (Cisis Cis2) = CR CH ifo = |l 


where ø, the elasticity of substitution, 
equals 1/(1 + p) and O<a<l. It is 
further assumed that g{W) = W” where 
0 <u < lorg(W) = InW. 

Let the second commodity be chosen as 
the numeraire in the forward markets. Then 
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each consumer i maximizes 
(17) 
S 


2 
> 722 TA P se F Qal Ps: B fi) P) 
c=l 


s=l 
2 


with respect to Q;,, yielding necessary and 
sufficient first-order conditions 


5 


2 
(18) 2 TPs -pvi VARS se - 


gal 
+ WA) Ps — fil, r} =0 


where y¥'( fi) denotes the maximizing choice 
of Qn as a function of fi. It can be shown 
that Vi( fi) < 0.3 

It also can be shown that for this example 
equilibrium spot prices are independent of 
the existence and direction of forward trad- 
ing as 


E Qa Z, l/o 
om nls 


Consequently P,,; is strictly decreasing in s. 
It also follows that 








(20) Psi Zis) = i a ) zzi 


Equation (20), which displays the value of 


the exogenous endowment of the first con- 
sumer as a function of s and o, will be useful 
in what follows. 

There remains the task of establishing the 
existence and direction of equilibrium for- 
ward trading. We have 


PROPOSITION 3: Under the assumptions 
of the example there exists a competitive 


8The objective function is strictly concave and con- 
tinuously differentiable in Q;,;. Moreover the income 
constraints ¥;, > 0 restrict the choice of Q;; to a com- 
pact set. Hence there exists a unique maximizing 
choice of Qj. Also with V{(0, P,) = ©, this choice 
must be an interior solution and the implicit function 
theorem applies. With decreasing absolute risk aver- 
sion, the derivative of ¥/(_) can be signed. 
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equilibrium of the second regime. Moreover 
(i) ifo > 1, then Q, > 0 
(ii) if 0 <o < 1, then Q,, < 0 
(iii) ifo = 1, then @,, = 0 


The idea underlying the proof of the propo- 
sition is illustrated in Figure 3. The object is 
to find forward prices f” and f’ at which 
the first and second consumer, respectively, 
would not wish to trade, and to show these 
prices differ in an appropriate way. The 
equilibrium price f* can then be found 
and the properties of the proposition veri- 


fied. A formal proof of the proposition is ` 


contained in Appendix C. 

The results of the proposition are not as 
counterintuitive as they may first seem. 
Consider the case ø > 1. From (20), Py: Zisi 
is strictly increasing in s. Hence the first 
consumer is relatively more anxious to en- 
gage in a venture which is strictly decreasing 
in s than is the second consumer. Forward 
purchases of the first commodity with per 
unit return (P,, — fi) represents such a ven- 
ture. Thus each consumer purchases for- 
ward the single commodity with which 
he is endowed. Maximizing behavior in this 
general equilibrium hedging model need not 
entail purchasing the consumption bundle 
forward. 

What can be said cf the optimality of a 
competitive equilibrium allocation of the 
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second exchange regime when market struc- 
ture may be incomplete (as in the example 
of this section with S > 2)? If tastes are 
identical and homothetic (as in the ex- 
ample), it is possible to make some welfare 
comparisons. For if tastes are identical and 
homothetic, spot market prices are indepen- 
dent of the existence and direction of pre- 
state forward trading. If there are forward 
markets and if a consumer chooses not to 
participate in such markets, then his con- 
sumption possibility set is precisely what it 
would have been had there been no forward 
markets at all. Hence the possibility of for- 
ward trading can only make him better off. 
This yields: 


PROPOSITION 4: If tastes are identical 
and homotnetic, then a competitive equilib- 
rium allocation of the second exchange re- 
gime is Pareto noninferior and possibly 
Pareto superior to the competitive equilib- 
rium allocation with all markets for claims 
prohibited. 


IV. Concluding Remarks 


Jacques Dréze has stressed the need for 
research into the functions and shortcom- 
ings of existing institutions and for the ap- 
plication of standard welfare economics 
based on Pareto optimality to limited ex- 
change opportunities for risk bearing. The 
objective cf this paper was to examine the 
workings and welfare implications of for- 
ward markets and to place those markets in 
the context of complete markets for con- 
tingent claims. It was found that with at 
least as many commodities as states, pre- 
state forward markets with poststate spot 


. markets may support Pareto optimal allo- 


cations. Thus the existence of forward mar- 
kets in some commodities rather than mar- 
kets for contingent claims should not be 
taken as prima facie evidence of some ineffi- 
ciency.’ 


9The ultimate intent of a paper of this sort is to ex- 
plain why futures contracts with subsequent spot mar- 
kets is a prominent institutional configuration. If 
agents were indifferent between complete markets for 
contingent claims and futures contracts with subse- 
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APPENDIX 
A 


PROOF of Proposition 1: 

As P” is of rank S, C-S columns may be 
deleted from P” while leaving a square ma- 
trix P of rank S. Then without loss of gen- 
erality commodities with prices in P are 
numbered one through S. Let Y, = 
doen P% Ziso With associated S x 1 vector 
Y;. Then each consumer i is endowed im- 
plicitly with forward contracts {E;,.; c = 
1,2,..., 9] with associated S$ x 1 vector £; 
such that 


(AD 2D PEE. =, s~=1,2,...,8 


or in matrix notation PE; = Y;. Let Y# = 
yE PE X*®, with associated S x 1 vector 
Y?. Then if the optimal allocation {X%.}i = 
1,2,...,Zis to be achieved consumer / must 
enter spot markets holding forward con- 
tracts [F;.; c = 1,2,...,S} with associated 
Sx 1 vector F; such that 


S 
(A2) >) PŽF„ = Y% 
col 


or in matrix notation PF; = Y}. 

Choose spot prices P,e = P% and choose 
forward prices f. = fž, c = 1,2,...S, where 
f* = $ rž. Define a Sx S diagonal ma- 
trix D with diagonal elements r% and zeros 
elsewhere. 

First it is shown that individual budget 
constraints are satisfied. From (Al) and 


quent spot markets, and if there were a cost associated 


with the former contracts which is not associated with 
the latter, then one structure would emerge en- 
dogenously. A cost which might be associated with 
contingent but not with futures contracts could be 
the cost of state verification. It is in this sense that 
the requirement that P” be of rank S is somewhat 
disappointing. If P” is of rank S, then no two rows 
of P” can be identical. Agents will be fully informed 
by the spot market prices of which state has occurred. 
State verification is costless and is no obstacle to the 
making of contingent contracts. Futures contracts with 
subsequent spot markets may allow agents to do just 
as well, but there is nothing in the model to lead them 
to choose one structure over the other. 


MARCH 1978 


(A2) DPQ* = D(Y* — Y;) where QF = 
F; — E;, with typical row s, 


Ss Cc ; 
(A3) >) r40% = 9 r4(Xž. — Zis) 
c= | c=! 


Summing over the rows (A3) yields 


AY S C 
(A4) 2, ft OR = 2, 2 r£(XE, — Ziso) 


By hypothesis the right side of (A4) equals 
zero, and hence so does the left side. 

Now suppose that O*¥ were not a maxi- 
mizing forward position for some consumer 
i given prices {f*}, {P£}. That is, suppose 
there existed some choice Q¥* of forward 
contracts and associated consumption {X** 
in spot markets such that 


AY S 
(A5) >) r UI(X2*) > DD r UKE 
s= j 


s=Í 


Since these choices are feasible, the budget 
constraint in forward markets is satisfied, 
i.e., 0-5. , f* OX* = 0, and there is sufficient 
income to purchase {X#*] in spot markets, 
i.e., PO¥* = Y** — Y, where Y** is the 
S x 1 vector associated with Y** = 
C P,.X**. With virtually the same ma- 
nipulations that yielded (A4), one obtains 


5 S C 
(A6) $ feoxt = D> >> re(X#* — Zine) 
c=] s=} ¢=] 
But 
S 
(A7) > f*o%*=0 
t=] 


and therefore 


S C 
(A8) $, >) r&(X#* — Zuo) = 0 
#1 c=] 


so that {X#*} was feasible under the budget 
constraint of the first regime. This is the de- 
sired contradiction. 

It remains to show that forward markets 
clear. From (A1) and (A2) 
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i ‘ 
(A9) 2, OF = Pt Di (vt - P) 
But 
(A10) 
I 


2 (YR aes Ys) = > P% >) (Xie ™ Zisc) 
i=] i 


From (3) the right side equals zero. Substi- 
tution into (A9) yields the desired result. 

Finally, each spot market s is in equilib- 
rium at the prices {P}. For at these prices 
consumers achieve the same distribution of 
incomes across states as in the equilibrium 
of the first regime. That is, each consumer is 
on the same budget hyperplane in each 
state. As spot markets were implicitly in 
equilibrium at these same prices (see Sec- 
tion I) they will continue to be so (see (A15) 
below), 


PROOF of Proposition 2: 
The idea underlying the proof is that the 
. consumption allocation of the second re- 
gime can be obtained as an equilibrium al- 
location of the first regime. Without loss of 
generality assume the first S commodities 
are traded forward in the second regime. 
Let {f*} and: {Q} e = 1,2,...,8; i= 
1,2,...,/ denote the equilibrium forward 
prices and forward positions, respectively, 
of the second regime. Then let the claim 
prices {r£} be chosen such that 


S 
(All) ff=D re c= 1,2,...,8 
Se] 
(A12) rž = P&r% 5 = 1,2,...,S; 
c= 1,2,...,C 


(Note that by substituting (A12) into (A11) 
one obtains the system 


S 
(A13) f* =>. Pért: c= 1,2,...,8 
sal 


With P of full rank, there exist a unique 
solution for {r&s = 1,2,...,S} in (A13) so 
(A11)and (A12) are well defined.) 

As {Xž.} is the final allocation, it must be, 
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as in the proof of Proposition 1, that (A4) 
holds. But by hypothesis the left side of 
(A4) equals zero. Hence {X*%,} satisfies the 
budget constraint (1) under {rž}. 

Now suppose {X¥%.} were not maximizing 
under the first regime. Suppose there exist 
some {X#*} such that (A8) and (A5) hold. 
But then define {O%*} such that there is suf- 
ficient income to purchase {X%*}. That is, 
(A6) applies. From (A8), the right side of 
(A6) equals zero. Hence $2., f* OX* = 0. 
This contradicts {Q} as maximizing. 

Finally note that the markets for claims 
are in equilibrium. For let {X;,,.} denote the 
forward position of consumer i in the sec- 
ond regime after trading in forward markets 
but before trading in spot markets. Then 


(A14) X8. = (Zise + Ok) + (XE. — Xise) 
She wae: sie oe ee ery C 
Summing (A14) over / yields 


i 
(A15) >. (X$ — Zie) = 
fs | 


I I 

D, Ob + 2, Xt. — Kuve) 
i=1 

s= 1,2,...,S8; Ce Ly 2ecy eC. 


As forward and spot markets clear in the 
second regime, the right side of (A15) 
equals zero. 


B 


In what follows a security is defined to be 
a linear combination of unit claims on the 
SC contingent commodities. That is, a 
security of type 7 entitles the holder to 8} 
units of commodity c in state $, c= 
1,2,...,C,s = 1,2,...,S. Let R,, denote 
the return (in terms of commodity C) of 
security 7 in state s so that given spot prices 
Peet; R,, a ay rn 


PROPOSITION B-1: Suppose that a Pareto 
optimal allocation {X*,} i = 1,2,...,7 can 
be supported as a competitive equilibrium 
with complete markets for contingent claims 
and with no trade in spot markets with en- 
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downments {Z;,.} i = 1,2,...,1, and claim 
prices {rž}. Suppose also that there exist S 
securities where security of type t has return 
R% in state s as determined by the spot prices 
P% = r®_/réc such that the S x S matrix of 
security returns R = [RY] is of rank S. Then 
{Xe.} i = 1,2,...,f can be supported with 
the same endowments as a competitive equi- 
librium with prestate markets for the § se- 
curities and poststate spot markets. 


PROOF: £ 

Let P,, = P®. Let Y, = 061 PRZ,,- with 
associated S x 1 vector Y;. Then each’ con- 
sumer iis endowed implicitly with £;, units 
of security of type r with associated S x 1 
vector É; defined by 


(A 16) RE, = Y; 


Let YE = $£., PE X*. with associated S x 1 
vector Y*. Then if the allocation {X%,} is to 
be attained, consumer i must enter spot 
markets with securities F, with associated 
Sx 1 vector F; defined by 


(A17) RF, = Y* 


Subtracting (A17) from (A16), premultiply- 
ing by the Sx S$ diagonal matrix D with 
elements r%- and summing over rows yields 


(A18) 


3 ft, - Èn) = 3 3 r£(XE, — Zise) 


s= e=} 


where f* = DS r% RŽ is taken as the price 
of security 7. By hypothesis the right side 
of (A18) equals zero so the Õ* = F, — É, 
security trades are consistent with the 
budget constraint of consumer / in the pre- 
state security markets. 

Moreover {Q¥*} is maximizing for con- 
sumer i. The argument is virtually identical 
A the one given in Proposition 1 with Æ;, 

F;, OF, ft, and P replaced by E£,, F, OF, 
f * , and R, respectively. 

Also, security markets clear. The excess 

demand for security 7 is 


I 
2 (E; igi ie) 


(A19) 


From (A16), È; = R-'Y,, using the fact 
that R is of full rank. That is, 


§ 
En z >. Ars Yis 


se] 


(A20) 


where the {a,,} are expressions involving 
the terms of R. These may be regarded as 
constants. Similarly one obtains 


S 
= k 
7 > Q rs Yi, 
smf 


Then substituting (A20) and (A21) into 
(A19) and recalling the definitions of Y% 
and Y, one obtains 


(A22) 2 > ped (x 


fe} 


(A21) 


X ise A Lise) 


band 


which equals zero by the market-clearing 
conditions of the first regime. 

Finally it may be argued as in Proposi- 
tion 1 that spot markets clear. 


PROPOSITION B-2: Suppose that there 
exists a competitive equilibrium with prestate 
markets in S securities and with poststate 
spot markets with spot prices {P£} and a con- 
sumption allocation {X¥.} i = 1,2,...,I such 
that the matrix of security returns R = [R¥] 
is of rank S. Then the consumption allocation 
[X* Ji = 1,2,...,lis Pareto optimal. 


PROOF: 

Let {f*} and {O*}i = 1,2,...,J7 denote 
the equilibrium security prices and security 
trades, respectively. Then choose claim 
prices {ré } to satisfy 


= * * 
= 5 rR}, 
32| 


(A24) r* = 


(A23) f* E o OE, 


* p% 
Pitie 


(As R is of full rank, these equations are 
well defined.) Then as in Proposition 2, it 
can be shown that {X%.} is a maximizing 
choice of each consumer / in claims markets 
of the first regime. Finally let (¥;,.} denote 
the implicit forward position of consumer i 
after trading in security markets. Then 
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(A25) 
X isc = Lise + > bi O% ag (Xi. Z Kise) 
=i 
S= 1,2,..., S; sana (ay AE, D 


Summing over jin (A25) yields 


I 


(A26) >. (X#. — Zis) = 
ia | 
S ł x i 
>, Bi 0, OF + D, (XE. — Vise) 
yal fe Í im] 
A = 1,2,..., 5; OS Vo a 


As security markets and spot markets clear, 
the right side of (A26) equals zero. 


Two special cases of the propositions 
should be noted. First if there exist S com- 
modities such that the corresponding Sx S 
matrix P of spot prices is of full rank, set- 
ting R = P, Propositions 1 and 2 follow. 
Also with S elementary Arrow-Debreu 
- securities (where a security of type $ yields 
one unit of commodity C in state s and zero 
otherwise) R = J, the identity matrix, and 
the propositions apply. 


C 


PROOF of Proposition 3: 

Under the assumptions of the example 
the indirect utility function is of one of the 
following two forms: 


(A27) V( Yis, P;) = e(P,)*( Yi)” 
(A28) V(Y;;, P,) = In Yis + In o(P,) 


where ¢(P,) is an expression in terms of a, 
a, and P,. Define 


S 
(A29) G Qn, A) = 2 r (Pa — fi) 


2 
nÈ Flie F Qn (Ps: T fih P) 
cel ‘. 


Let f" be defined by 
- G'(0, f”) = Oso that 


the equation 
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(A30) 
D> 1(Pa — f") ul Paia) ele) = 0 


Ss 
(A31) 2, lr (Pa -f”)I/[PuZis] = 0 


for forms (A27) and (A28) of V(-,-), re- 
spectively. Let f’ be defined by the equa- 
tion G7(0, f’) = Oso that 

S 
(A32) Do T(Pa — f')u(Z:)" t e(P,)" = 0 


(A33) 2 [r (Pa - f')/[Z2] = 0 


for forms (A27) and (A28) of V(-,-), re- 
spectively. Now consider the following 
cases: 


CASE (i): o > 1 

With ø > 1 it follows from (20) that 
Pa Zs is strictly increasing in s. Therefore, 
both forms (A27) and (A28), J” > f'. Let 
WA) = Lit (A). Then (fi) is con- 
tinuous. As dy'(fi)/df, < 0, i = 1, 2, 
V(f") < 0 and y(f’) > 0; see Figure 3. 
Therefore, there exists some f*, f’ < f* < 
f”, with yCf*) = 0. Hence f* is the unique 
equilibrium forward price with y'(/*) > 0. 


CASE (ii): 0 < o < 1 

With 0 < øe < 1, P,;Z\,; is strictly de- 
creasing in s. Consequently f” < f' and 
there exist some f*, f" < f* <f', with 


v'Cf*) < 9. 


CASE (iii): o = 1 
With o = 1, P,,Z1,; is constant in s so 


that f* = f’ = f" and y'(/*) = 0. 
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Implicit Investment Profiles and 
Intertemporal Adjustments of Relative Wages 


By Eric A. HANUSHEK AND JOHN M. QUIGLEY* 


The human capital model (see Gary 
Becker and Jacob Mincer, 1970) is appeal- 
ing because it introduces a theoretical ex- 
planation of earnings differentials that is 
consistent with rational behavior on the 
parts of the actors. Nevertheless, the theory 
is not completely satisfactory because it is 
built upon unobserved quantities, namely 
human capital, and the observable implica- 
tions of this theoretical structure are 
generally consistent with a variety of other 
explanations. One objective of this analysis 
is to consider more directly the implied in- 
vestment behavior of workers, since it is at 
that level that human capital theory diverges 
from alternative theories. 

In principle, the relevant tests of the 
theory relate observations on individual in- 
vestment activities to earnings patterns over 
time. However, the absence of direct obser- 
vation on investment and of longitudinal 
data on individuals has led to behavioral 
models developed for and analyzed using 
cross-sectional data. The specification of 
the model in cross-sectional terms, however, 
requires a number of very strong assump- 
tions and precludes estimation of many key 
parameters of the underlying model. Thus 
our second objective is to expand the con- 
ceptual model to address intertemporal 
dynamics and to analyze short-run variation 
in the returns to human investment. 

Finally, the stability of earnings profiles 
over time is a subject of interest in itself. A 
number of past studies of the rates of return 
to schooling indicate some instability in the 
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estimates when they are made at different 
points in time (see Becker, Richard Free- 
man, Giora Hanoch, and W. Lee Hansen). 
Such intertemporal differences are often ex- 
plained by appeal to some sort of aggregate 
adjustment over a particular interval (see 
Freeman and Anders Klevmarken). How- 
ever, the exact nature of these changes and 
their relationship to rates of return on hu- 
man capital investment for different sub- 
populations are never clearly articulated. 

This paper begins by extending the model 
of human capital accumulation to distin- 
guish between the effects of labor market 
experience and aging on observed earnings 
profiles, to incorporate other individual! dif- 
ferences explicitly, and to incorporate short- 
run dynamics. On this basis, the -implied | 
postschool investment profiles are then esti- 
mated, and the impact of aggregate eco- 
nomic conditions on earnings profiles is 
considered. 


I. The Conceptual Model 


Typically, human capital models applied 
to earnings differences begin with a simple 
description of the investment behavior of a 
single individual, and then make a series of 
strong assumptions about the homogeneity 
of individuals and the pattern of dynamic 
economic changes so that empirical tests 
can be conducted with a cross section of 
individuals. While several problems with 
this research strategy have been noted (see 
Alan Blinder and Mincer, 1974), such 
highly stylized models have led to empirical 
analyses in which the underlying investment 
parameters are generally unidentified. In 
particular, empirical models often estimate 
earnings as a function of schooling and 
some transformation of age—a model which 
is consistent with many “‘stories” about the 
labor market, not just a model of human 
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capital investment. This section expands the 
basic conceptual framework and demon- 
strates how information about the implied 
investment schedules and about labor mar- 
ket dynamics can be unraveled. 

In its simplest static form (for example, 
see Mincer, 1974), the human capital model 
postulates that 


(1) En = Baai + Patni 


where Æ, is the potential earnings of an in- 
dividual with n years of experience (.e., the 
earnings obtainable if no resources are used 
for investment in human capital in the nth 
year); C,_,; is the amount of human capital 
investment in the n — 1 year of experience, 
and r,_, is its corresponding rate of return. 
In terms of an “investment ratio,” k,, at 
any year of experience (defined as the ratio 
of gross investment to potential earnings, 
i.e., C,/E,), equation (1) may be repre- 
sented as 


(2) E, 


I 


EB, T Tn—-iKn-1) 


n-l 
E IL a +rk) 
j=0 


If we assume that the rate of return is con- 
stant (7; = r) and that the terms rk; are 
small, a Taylor series approximation of (2) 
iS 


n=i 
(3) log E, œ log Eo + r? k; 
j=0 
If we further assume that all investment 
comes in the form of reduced earnings, such 
that FE, = Y, + C, where Y, is observable 
income, then, by a similar approximation, 
i n—i 
(4) log Y, œ log Eg +r} k;-k, 
j=0 
Equation (4) states that the observed earn- 
ings of a worker with n years of experience 
are related in a simple way to his initial po- 
tential earnings, the return on all previous 
capital investments, and his investment de- 
cision in year n. 
The exact specification of the investment 
profile is crucial to any empirical analysis. 
For a variety of well-known reasons (see 
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Yoram Ben-Porath, 1967, 1970; Blinder and 
Yoram Weiss; William Haley; James Heck- 
man; Sherwin Rosen), the rational investor 
will reduce his human capital investment 
over his lifetime, but the exact shape of the 
profile cannot be deduced from theory.’ A 
common thread in the conceptual discus-, 
sions is that postschooling investment should 
be related to the labor market experience of 
the individual. In this analysis, we assume 
that the investment ratios (k,) for post- 
schooling investments decline linearly with 
actual labor force experience. While this 
precise form is not derived from a particular 
lifetime utility-maximization model, it has 
been shown in at least one recent study (see 
Klevmarken and Quigley) to be a reason- 
able empirical approximation to a com- 
pletely general lifetime investment schedule; 
it offers the considerable advantages of 
parsimony and tractability in empirical 
work; and it has been used quite commonly 
in past research (see, for example, Mincer, 
1970). 

To see the implications of this assumed 
investment path, let n = years since com- 
pletion of schooling (potential experience), 
and A/ = the proportion of the mth elapsed 
year spent in work activity by individual i. 
Then the accumulated experience at the nth 
year of potential experience, a}, is 


n-i 
(5) ai= Do Ai 


m=0 


and the assumed investment path is given by 


(6) k; = A + Baj 
withO < A < Iland B< 0 


Even with this simple investment schedule, 
calculation of total investment (for use in 
(4)) generally requires knowledge of the en- 
tire past history of labor market experience. 
However, this information is not required 
in two specific cases. If all individuals are 
fully employed in all years after school 
(A = 1), actual experience equals potential 


'Theoretical results depend crucially upon the pro- 
duction function for human capital, for which there is 
no evidence. See, for example, Haley. 
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experience (a linear trensformation of age), 
and substitution into (4) indicates that the 
log of observed earnings is a quadratic func- 
tion of potential experience. This has become 
a quite common specification of earnings 
functions, largely because many convenient 
data sets provide information about workers’ 
ages, but not about their labor market ex- 
periences. Unfortunately the effects of 
aging and labor market experience are com- 
pletely intertwined, and the parameters of 
interest (A, B, and r) are unidentified The 
only refutable hypotheses in this form are 
that the coefficients on the linear and 
squared potential experience terms are posi- 
tive and negative, respectively. But few 
people would believe that the signs of these 
coefficients offer a very powerful test of the 
validity of the underlying model. 

While complete data about the profile of 
individual labor market experiences may be 
unavailable, information about total labor 
market experiences can be incorporated 
into this model in a more general case. If 
each worker devotes a fixed proportion of 
each year to labor market activities (Aj = 
Ni = ai /n'), the resulting specification of (4) 
in terms of observable variables becomes 


(7) log Yi = log Yo + [rAjn' + H nial, 


_ 2 + Blai 


2The resultant model in terms of observable vari- 
ables is: 


( 
bg Yy= ter Yostra- E- E)n Bat 
, 2 r 2 


One way of identifying the underlying parameters is 
the following: assume that x, = 1 during schooling and 
the investment function in equation (6) begins at the 
end of schooling; then it is possible to separate out a 
term zS where S is years of schooling. If the rate of re- 
turn on schooling equals the rate of return on post- 
school investments, the other parameters of the in- 
vestment function can be identified (see Mincer, 1974). 
However, there is little a priori reason to assume that 
these returns are the same. Further, since it appears 
that the return to schoolirg varies by schooling level 
(see Hanoch), the assumption is open to more serious 
question—since it is not even clear which schooling 
rate of return should be uszd. 
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Importantly, by incorporating information 
about cumulative labor market activities, 
the underlying parameters can now be iden- 
tified, even in a single cross section, and the 
implied investment profiles can be esti- 
mated. 

A second concern with this model is the 
static assumption underlying conventional 
analysis. There are exogenous changes in 
available capital, productivity, and organi- 
zation; more generally, the fruits of eco- 
nomic growth are certainly reflected in the 
time path of earnings received by workers, 
as are short-run shifts in the supplies and 
demands for workers in given educational 
levels. This implies that the lifetime income 
profile of a cohort of identical workers will 
differ from (and in general be less concave 
than) the cross-sectional earnings pattern of 
otherwise identical workers with differing 
experience levels. 

To recognize these dynamic factors, as- 
sume that the earnings profiles of a par- 
ticular group (say, individuals in the same 
race/sex/schooling class) are shifted pro- 
portionately as a result of changes in pro- 
ductivity, organization, etc., and in re- 
sponse to short-run excess demands for a 
particular class of labor. Let exp {b,,} be the 
growth of earnings due to these factors at 
year m; this yields 


(8) Ent = Eria exp {b1} 


t-1 
= Enp exp È bn) 


map 


Zü Enp exp (Biip 


ixi 
where >D bm = Bip 


map 


and the second subscript on earnings sig- 
nifies real time. 

Together, (7) and (8) provide a model of 
the systematic variation in the earnings of a 
representative individual over his lifetime. 
However, the potential earnings of in- 
dividuals with identical schooling, age, and 
experience clearly vary due to other system- 
atic as well as random influences. We can 
describe differences in individual profiles as 
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(9) Eo, = Eo, exp {X'y + u'} 


where £j, is the potential earnings of an in- 
dividual in a given schooling class at entry 
into the labor force, X’ is a vector of sys- 
tematic differences in earnings profiles due 
to other measured characteristics of individ- 
uals (such as measures of ability or physical 
handicap), and pu’ is an individual-specific 
stochastic term which represents a com- 
posite of unmeasured attributes (such as 
quality differences in schooling, attitudes, 
motivations, or pure luck) which affect the 
individual’s earnings over his lifetime. In 
addition to these predetermined factors, an 
individual’s observed earnings at any point 
may depart from his own profile as 


(10) yi, = Y4, exp {v4} 


where Y}, is the expected earnings for an 
individual and vi is a stochastic term. 

Combining these aspects of earnings yields 
a testable form of the human investment 
model which depicts the dynamic earnings 
path of a class of individuals: ? 


(11) log Y}, = log Yi, + Biip 


+ [rA]ni + a n'ai — an ai 


+ X'y 4+ pi + vi 


As specified in equation (11), the logarithm 
of earnings for an individual of a given 
schooling class is linearly related to his po- 
tential experience (n, the number of elapsed 
years since school completion), his total 
labor market experience (a,, the accumula- 
tion of the time spent actually working), 


3A series of cross sections in which individuals are 
not linked is sufficient for estimating all but the error 
components structure; a single cross section implies the 
B's and error components cannot be estimated; and 
missing information about actual labor force ex- 
perience implies that only the model in fn. 2 can be 
estimated. Conceptually, two considerations define the 
appropriate stratifications for analysis: the investment 
schedule considers only postschooling investment and 
the dynamics relate to shifts for homogenous groups. 
Therefore, by stratifying into schooling groups, in 
empirical analysis, earnings differences due to school- 
ing differences are implicitly included in different 
intercepts. Important dynamic changes include dif- 
ferences among schooling/race/sex groups. 
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and their interaction (a,n), corrected for the 
vector (X) of systematic differences in 
ability, etc., and for intertemporal shifts (8) 
in the earnings profile of his class. The 
model includes an individual specific error 
term as well as a more conventional sto- 
chastic term which varies by individual and 
time period. The full model in (11) can be 


estimated from panel data on individuals 


that includes measures of earnings or wage 
rates, schooling, age, and actual labor mar- 
ket experience. If we assume that these 
errors are normally distributed with zero 
mean and 


E(w) = o if isj 
= 0 ix] 
E(vir) = o if i=j,t=7T 
= 0 otherwise 


then the specification follows the general 
error components form (see T. D. Wallace 
and A. Hussain).‘ 

The model specification in (11) uses dif- 
ferences across individuals in the accumula- | 
tion of labor market experience to provide 
information about the underlying invest- 
ment profiles and the rates of return to 
postschool investments. Further, it pro- 
vides additional information about how 
earnings profiles shift over time. Finally, 
the stochastic specification permits a direct 
test of the importance of unmeasured in- 


4The error components model, which provides more 
efficient estimates, is estimated by generalized least 
squares. This specification assumes that the individual 
component u? for different individuals is drawn from 
a common distribution with a mean of zero. In this 
specification, the individual component is fixed. This 
may be unrealistic over a lifetime but is a reasonable 
approximation over a limited period of time such as 
the seven years of data used in this work; empirically 
this specification was found to be virtually identical 
to estimates which also allow for individual serial cor- 
relation in the errors (see Lee Lillard and Robert 
Willis). Additionally, this specification assumes that 
the error components (z' and v}) are independent of 
each other and of the exogenous variables in the 
model. Finally, the actual estimation procedure dif- 
fers from that in Wallace and Hussain because all the 
individuals are not observed for the same number of 
time periods; this requires a correction in the estima- 
tion of p, the proportion of residual variance arising 
from unmeasured differences in individuals. 
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dividual differences which systematically 
affect earnings relative to those factors 
postulated by economic theory. 


The appropriate measure for the depen- ' 


dent variable in the theoretical analysis is 
somewhat unclear. Most previous analyses 
of human capital have used annual earnings 
(i.e., total income from labor) as the mea- 
sure of the dependent variable. To be sure, 
due to problems of data availability, this 
* has not always been a free choice, yet the 
implications of this choice are seldom dis- 
cussed. 

There is a fundamental distinction be- 
tween physical capital and its counterpart 
imbedded in human beings. The wage rate 
plays a dual role; it simultaneously repre- 
sents the return on human capital and the 
price at which work is substituted for lei- 
sure. Because work presumably involves 
some disutility, the amount of investment 


in human capital can, indeed will, affect its- 


rate of utilization. 

If an individual varies his labor supply as 
a function of his wage rate, an analysis of 
annual earnings could give quite mislead- 
ing impressions of the returns to human 
capital. The rate of return is calculated with 
respect to an unobserved stock of human 
capital, so a given annual earnings can be 
consistent with either a large stock of capi- 
tal and a low utilization rate or with a small 
stock of capital utilized intensively. 

Alternatively, individual wage rates can 
be used as the dependent variable. The 
theory requires measuring the increase in 
productivity that is associated with increased 
investment. The wage rate (in a competitive 
economy) may be interpreted simply as the 
productivity associated with a given stock 
of human capital at a standard utilization 
rate. This measure of productive capacity 
seems more within the spirit of the capital 
investment model, and in the empirical sec- 
tion below we emphasize wage rates. In 
principle, however, joint estimation of 
labor supply and wages would be still pref- 
erable.’ 


5Similar considerations, but a different standardiza- 
tion, are noted in Richard Eckaus. Using wage rates 
does neglect any possible effect of utilization on pro- 
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II. Empirical Results 


The models described above are esti- 
mated using panel data from the Michigan 
Panel Study on Income Dynamics, which 
provide annual earnings, wages, and infor- 
mation on personal characteristics for in- 
dividuals in a sample of about 5,000 house- 
holds during the period 1968-74. The 
analysis presented here concentrates upon 
males, age 16-60 in 1968.6 

Tables 1 and 2 present estimates of the 
parameters of equation (11) separately for 
white and black workers of three schooling 
classes (0-8 years, 9-12 years, and 13 or 
more years), with the Jog of wages as the 
dependent variable.’ For each stratification, 
dummy variables are included to reflect the 
completion of a particular level: at least six 
years; high school graduation; college 
graduation; postgraduate education. Three 


ductivity and could understate the private (but not 


social) return on investments to the extent that part of 
the returns come from less involuntary unemployment. 
Theoretical developments of models with endogenous 
wage rates and labor supply require far more stringent 
assumptions to arrive at an analytical solution (see ` 
Heckman and Haley) and are yet to be developed to a 
point of empirical usefulness. In the empirical section 
below, we report results using wage rates. We also note 
any differences when annual earnings are used. Results 
estimated from annual earnings are available on re- 
quest. 

6The analysis is confined to males since the labor 
force participation decision cannot reasonably be con- 
sidered exogenous for females (as we implicitly as- 
sume). Individuals at or nearing retirement were also 
excluded. There were 2,793 males in the original 
sample who met the age restrictions and who were not 
retired during the sample period. A total of 372 of 
these were eliminated from the sample because they 
were neither white nor black or because other data 
were missing. The sample includes 1,766 white workers 
and 655 blacks. Individuals are included in the sample 
only if they had positive earnings for at least three of 
the possible seven years. The average number of time- 
series observations for individuals in the sample is 
6.27 out of a possible 7 periods. 

7TThe average hourly wage rate was estimated by 
dividing gross labor earnings by the reported (annual) 
hours worked. There is obviously a large component 
of measurement error in this computation. However, 
as compared with models of annual earnings (see fn. 
5), the estimated coefficients are generally more pre- 
cise and the overall explanatory power of the models 
is slightly higher. 
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b 
TABLE 1—-WaGE MODELS FOR WHITE MALES 


Elementary High 
Variable School School College Pooled 
Schooling Completion 
6-8 years ~ 0854 — .O138 
(.8746) (1518) 
12 years 1098 1249 
(3.4772) (1.3206) 
16 years 2599 2765 
(6.9561) (2.8173) 
More than 16 years 3732 3922 
(7.3240) (7.7868) 
Other characteristics: X“ 
Ability score 0022 0350 0224 0245 
(.1819) (4.4961) (2.1016) (4.3959) 
Health Limitation ~~ 032] — 0636 .0026 — 0394 
(1.0274) (3.3968) (.0975) (2.8758) 
South — 1048 ~ 0372 — .0045 — .0357 
a (3.1968) (2.1936) (.2018) (2.8849) 
Interaction a’,-n'/107 ~ 0768 — 0857 —.1159 — 0923 
, (5.1231) (11.9484) (11.5974) (18.7482) 
Actual Experience: a,,/10 4909 3253 .4260 .4085 
(4.9270) (4.7890) (4.9267) (8.9660) 
Potential Experience: n’/10 — 0961 .1305 .1740 .0889 
(1,1399) (2.0532) (2.1455) (2.1078) 
Intercept 
Elementary school 6205 1554 
(3,1943) (1.4629) - 
High School 2102 1184 
(2.5292) (1.2815) 
College 4532 3316 
(3.8246) (3.4570) 
Bes 1089 .0660 0899 0798 
(3,529) (4.102) (4.193) (6.7154) 
B70 .2090 1450 1379 .1520 
(6.737) (9.088) (6.525) (6.2636) 
B71 2518 2052 2012 2110 
(7.988) (12.873) (9.527) (12.0500) 
B12 3515 .2884 .2388 2811 
(10.882) (17.973) (11.284) (11.3504) 
B73 3334 .3620 3294 3505 
(9.400) (21.691) (15.041) (16.8503) 
B25 4599 4295 .3838 4209 
j (12.304) (24,644) (16.864) (19.1455) 
R 76 2526 .2503 2496 
p 6432 .6394 5904 i 
g? .3240 .2430 .2729 a 
og 2080 1550 1630 J 
Oy 1160 .0880 1100 g 
Number of observations 1685 5483 4029 11197 
Number of individuals 251 873 642 1776 





“Equations were pooled using the values of p estimated for each of the subpopulations. 
The total error variance is decomposed into an individual specific and a purely random component. These esti- 
mated error components are subsequently used in a generalized least squares estimation procedure (Wallace and 


Hussain). The components are defined as follows: g? 


estimated total error variance; o2 = estimated individual 


specific error variance, i.e., variance of uj; oł = g? — o%= purely random error variance; and p = proportion of 


total error variance which is individual specific = 92/0? = ø} /(o2 + 02). t-statistics in parentheses. 
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TABLE 2—WaGE MODELS FOR BLACK MALES” 


Elementary, High 
Variable School School College Pooled 
Schooling Completion 
6-8 years — .0454 — 0621 
(.5985) (9026) 
12 years 1795 2214 
(4.3839) (2.9231) 
16 years 1644 A741 
(1.3837) (1.2887) 
More than 16 years 6443 148 
l (4.9253) (4.2544) 
Other characteristics: X’ 
Ability score .0369 .0203 O211 .0279 
(2.9296) (2.6110) (1.2224) (4.5541) 
Health Limitation —.1102 ~ 0558 0515 —.0599 
(2.6174) (1.7110) (.6406) (2.4444) 
South —.134] ~ 0637 0268 — 0676 
(2.7047) (2.5029) (.3983) (3.2233) 
Interaction ap’ n'/ 107 — 0553 ~ 0614 —.1158 — 0554 
(3.1456) (4.7680) (4.0981) (6.5405) 
Actual Experience: a‘,/10 2782 3373 3920 2764 
(3.2805) (4.4035) (1.1048) (5.5906) 
Potential Experience: n'/10 0418 0044 —.0001 0194 
(.6894) (.0665) (.0003) (4718) 
Intercept 
Elementary school — .0331 1097 
(.1893) (1.2020) 
High School .2689 1044 
(3.3030) (1.4646) 
College 3942 .2736 
(1.9563) (3.1079) 
B69 1941 .0973 .0721 .1334 
(5.211) (3.211) (0.832) (5.8636) 
B19 .2651 .1614 .1783 2027 
(7.061) (5.433) (2.129) (4,1815) 
87} 3716 2399 3328 2974 
(9.778) (8.192) (4.014) (6.3771) 
Br 4759 3404 3530 3924 
(12.208) (11.706) (4.366) (8.1591) 
B73 4172 3887 5343 4328 
(7.632) (12.397) (6.050) (8.0079) 
B14 5133 4514 .6665 5125 
3 (8.725) (13.02€) (6.951) (9.1087) 
R 2227 2434 .2899 2487 
p 5613 4708 3224 is 
g? 3257 2101 2273 : 
a? .1830 .0950 0730 j 
oe l 1430 1110 1540 i 
Number of observations 1448 2148 390 3986 
Number of individuals 222 366 67 655 


ab See Table 1; t-statistics in parentheses. 
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additional variables are also included in 
the regressions to reflect: “native ability,” 
as measured by the score on a short sen- 
tence test administered in 1972; “health 
limitations” affecting employment, as self- 
reported for each year; and residence in the 
South for each year. Each regression also 
includes a measure of potential experience, 

ctual experience, and an interaction term.® 

The regression results pooled across 
schooling groups indicate that the model 
explains about 25 percent of the variance in 
logarithmic wages for both black and white 
workers. The results in Tables t and 2 ex- 
plain between 17 and 29 percent of the vari- 
ance in log wages within race/schooling 
classes. The combined explanatory power 
of the stratified models for whites is 28 per- 
cent (20 percent from within schooling 
group regressions and 8 percent from strati- 
fication); for blacks the comparable figure 
is 26 percent (18 percent within group and 
8 percent between groups).? 

The estimates suggest that there are sub- 
stantial returns to graduation for those with 
some high school or college training. The 
wages of white high school graduates are 
about 11 percent higher than those of other- 
wise comparable nongraduates; for blacks 
the estimate is 18 percent. The coefficients 
imply that the wages of white (black) college 
graduates are about 26 percent (16 percent) 
higher than those of college drop-outs; for 
those with postgraduate education, wages 
are higher by an additional 37 percent (64 
-percent).'° The variable reflecting elemen- 


8The actual experience of each worker was com- 
puted from the answer to the question “How many 
years of labor force experience do you have?” asked in 
1674. Actual experience in prior years was computed 
by subtracting the cumulative proportion of the years 
worked from the 1974 figure. For these calculations, 
full time is defined as 1750 hours/year (or 50 weeks of 
work at 35 hours/week). Some experimentation was 
dene by defining full time as 1750, 2000, and 2500 
heurs per year with little effect on the estimates. 

? An F-test rejects the hypothesis of equality of co- 
efficients across schooling groups. These tests allow for 
intercept and schooling coefficient differences. For 
whites, Fy 11152 IS 1.97; for blacks, Fy¢ 394, is 1.69. 
(F(26,0) = 1.76 at the .01 level.) 

iONote that these are not pure “‘sheepskin” effects in 
cither the pooled or stratified models. The estimated 


tary school completion is insignificant; 
however, almost all workers in this school- 
ing group have completed 6-8 years of 
education. 

The other personal characteristics (ability 
test, health limitations, residence) have the 
expected signs. The ability measure, al- 
though quiie crude, has a positive and gen- 
erally significant effect on wages." There is 
no discernible positive interaction between 
schooling and ability, contrary to the find- 
ings of John Hause. The difference in earn- 
ings associated with a movement from the 
lowest to the highest ability group ranges 
from 20 to 75 percent in the different sub- 
samples. Health limitations depress the 
wages of individuals with a high school 
education or less by 3 to 11 percent. How- 
ever, individuals with a college education, 
generally in less physically demanding oc- 
cupations, apparently suffer little or no loss 
with health limitations. Individuals residing 
in the South tend to have lower wages ex- 
cept for the college educated. The decreas- 
ing importance of residence at higher 
schooling levels is consistent with the no- 
tion that labor markets are less regionalized 
for the more educated (see Hanushek, 
1973). The wage difference associated with 
southern residence is greater for blacks 
than for whites. 

The results indicate quite strongly the 
importance of actual experience and the 
interaction term in determining wages, but 
only for whites is the coefficient of potential 


coefficient represents the returns for completion over 
the median noncompleter within tae same schooling 
class. For example, the 11 percent return to white high 
school graduates represents the return to additional 
years above the median noncompleter in the 9-11 year 
group plus any sheepskin effect. In the pooled models, 
separate intercept terms are estimated for the schooling 
classes, giving the schooling coefficients an identical 
interpretation, i.e., a 12 percent return to high school 
graduation as compared to the median noncompleter 
in this schooling group. 

‘iThe ability measure is the score on a “short sen- 
tence” test. Scores can range between 0 and 13, and it 
appears that there might be a “topping out” problem 
in that many pzople achieve the maximum score. This 
may lead to the smaller estimated effect of ability for 
the college groups. 
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experience consistently significant.'? (These 
coefficients are discussed below.) 

For white workers, the estimate of p (the 
proportion of residual variation attributable 
to unmeasured characteristics of. individ- 
uals, x’) suggests that more than half of the 
residual variation in earnings is individual- 
specific. For black workers, however, the 
estimate of p is smaller—significantly so for 
the college group. This arises from a larger 
transitory component and, perhaps, a 
smaller permanent component of the error 
variance for blacks. This finding implies 
less stability in lifetime wages and earnings 
for blacks of a given schooling group rela- 
tive to comparable whites. 

It is worth emphasizing the overall re- 
sults. For both black and white males within 
any schooling class, the theory of post- 
school investment explains roughly 25 per- 
cent of the variation in productivity; 45 
percent is “explained” by other systematic 
(but unmeasured qualities) of individual 
workers (for example, their ‘“‘motivation’’) 
or their work histories (for example, their 
“good luck’’); and about 30 percent is com- 
pletely unexplained. 


M. Human Capital Interpretation 


The estimates presented in Tables 1 and 2 
are based upon a simple model of human 


capital investment, relating observed hourly - 


'2Compared with the “conventional” specification, 
which includes potential experience and its square, the 
results reported explain between 2 and 9 percent more 
of the variance in /og wages and earnings. 

13A lower estimate of p in any stratification will arise 
from either a small oĉ or a large o*. Because 1,872 
families (out of the 4,802 households in our panel be- 
gun in 1968) were selected from the Survey of Eco- 
nomic Opportunity (SEO) on the basis of low 1966 
family incomes, the estimates of o; and p could be 
biased by sample selection. (Of course, if low incomes 
in 1966 resulted from low transitory components, there 
would be no bias.) Since the sample of black workers 
includes a higher proportion of SEO families, a? may 
be biased downwards relative to whites. However, 
g; is so large that even if the true o? for black workers 
were as large as the estimates for whites, p would still 
be 8 to 13 percent less for blacks than for whites. It 
should be noted that the estimation procedure is de- 
signed to hold constant any nonrandom factors caus- 
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wage rates to a linear profile of capital in- 


vestment and their annual returns. The 


principal novelty in the analysis is the dis- 
tinction between the actual labor market 
experience gained by individuals and the 
potential experience gained simply by ag- 
ing. This permits direct estimation of the 
parameters of the postschool investment 
profile and the rate of return,'* Table 3 dis- 
plays the estimates of these parameters. 
Part (a) of the table arrays the rates of re- 
turn to postschool capital investment for 
each of the six race/schooling groups for 
male workers. These range from 3.18 to 
6.10 percent for wages (and 4.42 to 8.88 
percent for earnings (not shown)). The rate 
of return measured in hourly wages is lower 
than that measured in terms of earnings, 
although the pattern of returns across races 
and schooling groups is generally consistent 
between wages and earnings. It also appears 
generally true that postschool investments 


ing otherwise identical workers to have different per- 


manent incomes; hence any selectivity bias should not 
affect the estimated coefficients reported in the tables. 
i4Parts of our interpretation of these results would 
be altered if vintage of schooling also affects earnings 
(see Weiss and Lillard). Since vintage (school comple- 
tion date) equals real time z minus potential experience 
n, the coefficient interpretation depends upon the par- 
ticular specification of the vintage effects on wages or 
earnings. For example, if vintage produces parallel 
shifts in jog wage profiles, then the rate of return r and 
the slope of the investment profile B in equation (11) 
are still identified, even though vintage effects are in- 
cluded in the estimated coefficients of n’ and the 8's. 
This identification problem is clearly more important 
when aging and labor market experience are not 
separately measured, and has been resolved only by 
making exiremely strong behavioral assumptions (see 
Weiss and Lillard and Finis Welch). Even when age 
and experience are separately measured, however, 
some identification problems remain unless additional 
informatien about the specification and measurement 
of “vintage” is introduced. In principle, several al- 
ternatives are possibile. Vintage could be parameterized 
(say by measures of school quality) and incorporated 
directly into the estimation; or, if vintage could be 
assumed to cause parallel shifts, then the vintage 
parameter(s) would appear as an explicit component 
of the 6’s (for example, a linear trend in the special 
case of proportionate shifts) which could be estimated 
by auxilliary regression on the ĝ’s (given sufficient 
longitudinal information). Unfortunately, currently 
available data will not support these alternatives. 
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TABLE 3— ESTIMATED RATES OF RETURN TO POSTSCHOOL 
INVESTMENT AND IMPLIED INVESTMENT PROFILES 


(a) Rate of return: r 
Whites? 
Blacks* 

(b) Slope of investment function: B 
Whites 
Blacks 

{c) Intercept of investment function: A 
Whites 
Blacks 


4Shown in percent. 


yield higher returns for those with more 
formal education. In addition, there is some 
evidence that the marginal return to post- 
school investment is greater for black work- 
ers than for white workers. 

It is important to note, however, that the 
rate of return calculated here is the amount 
that equates individual earnings along a 
given profile. Thus, it is a “growth adjusted” 
rate of return, and it is not the ex post rate 
of return that any individual actually re- 
ceived during the 1968-74 period. The re- 
turn to postschooling investment (in nom- 
inal terms) would be found adding r and the 
G,for each year.” In real terms, the part of 
the 8s that represents price changes (see 
below) would be eliminated from this cal- 
culation. 

The slopes of the investment profiles sug- 
gest that postschool investment declines 
at 53 to 140 hours per year, and there is 
some evidence that investment declines 
more rapidly for the more educated.'° How- 
ever, there is little apparent consistency in 
the estimates of the intercepts of the invest- 


ISTf the @’s were the same across all groups, then 
ignoring dynamic factors in a cross-section estimation 
of the rate of return would not be a serious problem— 
the real growth rate could simply be added to the esti- 
mated rate of return. However, as shown below, it is 
not possible to assume equal growth rates across 
groups. 

i6Investment is measured in terms of time equiva- 
lents; thus, this is calculated by multiplying the slope 
of the investment profile times 1750 hours, the as- 
sumed full-time work year. 


Elementary High 
School School College Pooled 
3.18 5.41 5.60 4.63 
4.05 3.71 6.10 4.09 
— 0483 ~0317  —.0414  —.0399 
— 0273 ~ 331 —-.0380 . .0271 
(-) 1825 3107 .1920 
1.0321 1186 (—) 4743 


ment functions. The instability of these esti- 
mates may reflect the nonlinearities of the 
investment profile at entry into the labor 
force discerned by other studies (see Klev- 


-marken and Quigley) or, alternatively, 


vintage effects that are not identified in the 
models (see fn. 14). Taken literally, the 
investment profiles imply rather‘short pe- 
riods of net investment (for example, less 
than 6 years for white high school gradu- 
ates). 


IV. The Determinants of Shifts in Profiles 


Clearly, the actual returns received by in- 
dividuals depend upon factors other than 
their human capital investment strategies, 
their abilities (even appropriately measured) 
and their health status. In the long run, they 
depend upon the amount, type, and quality 
of complementary capital, its productivity 
and organization, and other factors. In the 
short run, the returns received by workers 
depend upon the excess supplies of workers 
with particular skills and occupational 
characteristics. 

During the recent period of inflation, 
recession, and recovery, there has been in- 
creasing concern about changes in relative 
earnings and short-run effects of macro- 
economic conditions upon identifiable 
groups of workers (see Freeman). The £’s 
presented in Tables 1 and 2 indicate that 
annual changes in profiles for each of the 
six groups of workers during the 1968-74 
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TABLE 4---REGRESSION CGEFFICIENTS FOR THE 
RELATIONSHIP BETWEEN FERCENTAGE CHANGE 
IN THE WAGE PROFILE (8;) 

AND EXOGENOUS FACTORS 


Independent 
Variable Linear Logarithmic 

CPI 6428 874 

(1967 = 100) ( 5.62 ) ( 6.09 ) 
Real GNP 667° 674 

(in $B) ( 3.03 ) ( 2.72 ) 
Race .066 .065 

(1 = black) ( 4.40 ) ( 4.60 ) 
High School — 063 — 063 

(i = high school) (—3.82 ) {-4.03 ) 
College ~0.61 ~ 061 

(1 = college) (—3.21 ) (-3.43 ) 
Constant — 1.272 — 8.67} 

(—8.64 ) (~7.30 ) 

R? 31 .9i 
Note: t-statistics in parentheses. 

atimes 102 

btimes 103 


period vary significantly. In Table 4, we 
relate the pattern of these parallel shifts to 
aggregate economic conditions—-as mea- 
sured by the movemen:s in real output and 
price levels. Also included are dummy vari- 
ables for race and schooling groups. 

Over 90 percent of the annual shifts in 
earnings profiles for these groups can be 
explained by the systematic influence of 
aggregate conditions {in either linear or 
logarithmic form) ani the three dummy 
variables.” Price changes are not com- 
pletely passed through into wages (or earn- 
ings, not shown), Whit the price coefficient 
in the logarithmic models is not signifi- 
cantly different from ame, this does indicate 
potential biases in est.mation where wages 
and earnings are simply deflated by the cost 
of living. The GNP coefficient indicates 
that a 1 percent increase in GNP is re- 
flected in a .67 percent increase in wage 
profiles. 


17The models were estimated by generalized least 
squares using the 36 estimated 8’s from Tables 1 and 2. 
The GLS procedure (see Eanushek, 1974) allows for 
the fact that the 8’s are ~hemselves regression esti- 
mates and thus contain some sampling variation. 
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The results further suggest that—holding 
investment profiles and other individual 
characteristics constant—the high school 
and college groups both lost in relative 
terms over this period. The marginal returns 
of the college educated {relative to those 
who stopped at high school) remained vir- 
tually constant.'* However, the limited time- 
series information makes it difficult to dis- 
tinguish between secular changes in rela- 
tive wages and more short-run phenomena. 

Similarly, the position of blacks relative 
to whites appears to have improved during 
this period, other things equal. There is an 
important qualification, however: the racial 
differences in profiles indicate that the wages 
of black high school and college graduates 
would otherwise have fallen over the period, 
relative to white workers with the same pat- 
tern of labor market experience. 


V. Conclusions 


This paper extends the human capital 
model by considering the distinction be- 
tween the actual labor market experience of 
individuals and their potential experience 
gained simply by aging. This distinction 
permits the underlying parameters of the 
capital investment function and the rates-of 
return to schooling and postschoo! invest- 
ment to be estimated directly. 

The estimates of the investment model 
explaining both wages and earnings appear 
reasonably consistent with the human 
capital formulation, The implicit rates of 
return to postschool investment and the 
slopes of the underlying investment sched- 
ules seem plausible. “Growth adjusted” 
rates of return (those normalized for eco- 
nomic growth, price changes and short-run 
shifts in labor force demands) range be- 
tween 3 and 9 percent. The investment 
profiles themselves (assumed to be linear) 
decline in a reasonable manner with a rate 


I8These estimates are not, however, directly com- 
parable to Freeman’s results, since he explicitly con- 
siders “twists” in the profiles (i.e., that the position of 
young college workers has worsened even though the 
position of all college workers may not have). 
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of decline that increases with level of school- 
ing. 

There is, however, some reason for cau- 
tion in interpreting the human capital for- 
mulation of the wage and earnings models. 
First, the intercepts of the investment pro- 
file are not well estimated and, taken lit- 
erally, imply implausibly short periods of 
positive net investment after leaving school. 
Second, estimation of different formula- 
tions of the same basic model (to explain 
wage growth as opposed to wage levels) did 
not yield plausible estimates of the under- 
lying investment parameters.'!? While each 
of these problems could be explained by 
nonlinearities in the investment profile, they 
could also indicate more fundamental prob- 
lems with the underlying investment model. 

The intertemporal shifts in the earnings 
profiles are explained by GNP growth, price 
changes, and terms relating to specific race 
and schooling classes. Price changes were 
not completely passed through to wage 
changes, indicating potential problems from 
simply analyzing deflated wages. The elas- 
ticity of the profiles with respect to total 
output is about .67. Over the period 1968 
through 1974, the relative wages of blacks 
has improved while the wages of high school 
and college educated individuals have fallen 
relative to those with less education. Differ- 
ences between high school and college edu- 
cated workers are insignificant. 


19 Investigation of an alternative specification of (11) 
produced results which were less consistent with the 
human capital model. The conceptual framework 
should, in addition to explaining the level of wages, 
also explain changes in wages over time. This latter 
formulation has the advantage that no assumption 
about the pattern of labor market experiences over a 
lifetime is required, since the growth in wages will be 
a function of total experience and the change in ex- 
perience in two adjacent years. Models of this form 
did not yield plausible estimates of the investment 
profile or of the rate of return to postschool invest- 
ment, perhaps because of problems from estimating 
wage rates, from the familiar increase in signal to 
noise in time-series models estimated on differences, or 
frem the increased importance of the assumed linear 
investment profile. Alternatively, it could reflect more 
fundamental problems with the human capital model. 
It ss not possible to distinguish among these possible 
causes. 
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Product Safety: Liability Rules, Market 
Structure, and Imperfect Information 


By DENNIS EPPLE AND ARTUR RAviv* 


The problem of product safety has been a 
subject of growing concern in recent years. 
Recognition of the enormity of loss to both 
person and property arising from product 
failure has brought a reconsideration of 
public policies. In particular there has been 
a trend toward greater.regulation of hazard- 
ous products. In addition, judicial decisions 
have increasingly placed liability for failure 
on the producer of the faulty product. From 
an economic standpoint the interesting 
questions are: what are the effects of various 
institutional arrangements on the safety of 
products; and which arrangements result in 
the production of socially optimal goods 
under alternative assumptions about mar- 
ket structures, availability of insurance, 
and consumers’ information about product 
sefety characteristics? 

The first major attempt to elucidate the 
problem was provided in a series of papers 
by Roland McKean, James Buchanan, 
Guido Calabresi, Robert Dorfman, and 
others.’ These papers identify the legal is- 
sues and begin to develop a framework for 
economic analysis of the problem. Two at- 
tempts at a more formal analysis were pro- 
vided by John Brown and Walter Oi. Brown 
considers the assignment of liability for 
failures of an asset with random life. He 
focuses exclusively on the demand side 
taxing product characteristics as exogenous. 
Oi analyzes both the consumption and pro- 
duction of an unsafe product under condi- 
tions of perfect competition, risk neutrality, 
and perfect information. His primary focus 
is On the desirability of product safety regu- 


* Assistant professors, Graduate School of Industrial 
Administration, Carnegie-Mellon University. We wish 
to acknowledge helpful comments from John P. 
Brown, Tim McGuire, Tom Romer, Michael Visscher, 
anc Allan Zelenitz. 

‘These papers are published in a symposium en- 
titled: “Products Liability: Economic Analysis and the 
Law” in the Univ. Chicago Law Review, Fall 1970. 
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lation. He concludes that governmental in- 
tervention will generally result in a reduc- 
tion of consumer welfare. Oi’s analysis is 
criticized by Victor Goldberg who argues ` 
that the major consideration in determining 
policy regarding product safety is imperfect 
consumer information. However, he does 
not develop an alternative formulation of 
the problem. Analysis of another aspect of 
the problem has been provided by Koichi 
Hamada who investigates the effect of li- 
ability rules on income distribution. 

The previous analyses employ several 
simplifying assumptions which limit their 
applicability in resolving questions of policy 
regarding product safety. In the analysis 
that follows we develop a more general 
model which incorporates several important 
features. First, product safety characteris- 
tics are variable and are determined from an 
equilibrium analysis. Second, we clearly 
distinguish between two product safety 
characteristics, the probability of failure 
and the severity of the damages. Third, we 
analyze durable goods considering the 
multiperiod aspects of the problem arising 
from the possibility of a sequence of failures 
followed by replacements. Fourth, we 
analyze product safety under different mar- 
ket structures. Fifth, we consider the effects 
of imperfections in external insurance mar- 
kets on product safety. Sixth, we explicitly 
allow for imperfect information by postu- 
lating a probability distribution reflecting 
the consumer’s subjective judgment about 
product characteristics. 

In this paper we consider a durable good 
which fails randomly. Failure of the good 
results in a loss which consists of damages 
and possibly the destruction of the good it- 
self. The safety characteristics are deter- 
mined by the manufacturer, who takes ac- 
count of the consumer’s behavior. We 
determine the effects of market structure and 
liability rules on the chosen characteristics 
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of the good. Clearly the safety characteris- 
tics of the good affect its cost of production 
and therefore the price paid by consumers. 
Thus our analysis of the desirability of al- 
ternative liability rules is based on the deter- 
mination of their effects on consumer wel- 
fare. We show that product safety and 
consumer welfare depend on the terms of 
available insurance contracts. We also show 
that consumer’s information plays a major 
role in determining the safety characteris- 
tics of the product and thereby consumer 
welfare. The desirable liability rule is shown 
to depend on the amount of information 
available to consumers. 

While we do not claim that our model 
embodies all features of the problem of 
product safety, it does shed light on several 
controversial issues which thus far have 
been debated without benefit of a formal 
medel. For example, the National Commis- 
sion on Product Safety proposed regulating 
or banning “unreasonably” hazardous 
products without showing that such policies 
will either improve product safety or in- 
crease consumer welfare. On the other 
hand, economists (see Buchanan and Oi) 
have tended to endorse caveat emptor as 
the preferred liability assignment and have 
argued that governmental intervention will 
eliminate certain classes of products which 
are socially desirable. 

The demand for the risky product and 
insurance against potential losses are con- 
sidered in Section I. The analysis is in a 
multiperiod framework and extends pre- 
vious work by Brown. Section II includes 
the equilibrium determination of product 
safety characteristics under alternative mar- 
ket structures and liability rules in the pres- 
ence of full insurance. The assumption of 
full insurance is relaxed in Section III. Sec- 
tion IV is devoted to the analysis of alterna- 
tive liability rules when consumer informa- 
tion is imperfect. Conclusions and discus- 
sion are contained in Section V. 


I. Consumer Demand 


In this section we analyze the demand for 
a risky product. We assume that the prod- 
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uct is purchased for a price P and may fail 
in any one of T periods. The probability of 
failure 6 is constant each period and inde- 
pendent of the outcome in the previous pe- 
riods, When the product fails it causes a 
damage of size L and in addition must be 
replaced for the purchase price P. The prop- 
erties of the distribution of product failure 
are the same as the properties obtained if 
the time until failure is exponentially dis- 
tributed. The exponential distribution is 
commonly used in the literature on product 
reliability, and there is considerable evi- 
dence (see Richard Barlow and Frank 
Proschan, p. 18) that it is a good approxi- 
mation for a wide range of products. 

We postulate the existence of an insur- 
ance market where the consumer can insure 
against both the loss caused by the product 
and the loss of the product itself. Following 
the insurance literature (see Kenneth 
Arrow) we assume that the premium 
charged by the insurance company is pro- 
portional to the expected value of claims. 
The premium is paid at the outset for cov- 
erage through time T. Denoting the pro- 
portionality factor by A, the discount factor 
by 8, the insurance premium by R, and the 
amount that the insured receives in the 
event of failure by J, we obtain: 


(1) R=), Bol 
t=l 


We assume that A > 1. When A = l the 
premium equals the expected value of 
claims and insurance is actuarially fair. The 
case of fair insurance will be of special im- 
portance in what follows. For simplicity, we 
assume that the amount of insurance pur- 
chased Z is constant through time. 

Since our discussion is directed toward 
major assets, we assume that each consumer 
purchases at most one unit of the asset. The 
consumer who does purchase the asset Is as- 
sumed to maximize his expected utility by 
choice of insurance and the amount of other 
goods consumed each period over a plan- 
ning horizon of T periods. That is, the con- 
sumer seeks to maximize: 
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T 
2) EQ, YUC) 
t= 

where C, is the amount spent on other con- 
sumption goods in period t. Implicit in the 
bove expression is the assumption that the 
utility function is separable through time 
and is discounted at the rate y. We assume 
that U is increasing, strictly concave in its 
argument, and that marginal utility ap- 
proaches infinity as consumption ap- 
proaches zero. The above optimization is 
subject to the constraint that the present 
value of total expenditures cannot exceed 
the initial wealth W. Our assumptions re- 
garding the utility function assure that con- 
sumption is positive in each period. We as- 
sume that the consumer can both borrow 
and lend at the market discount factor 8. 

The sequence of decisions is as follows: 
ai the beginning of period zero the con- 
sumer decides on the amount of insurance 
to purchase and on the amount of con- 
sumption in period zero. The decision on 
the amount to consume in each subsequent 
period is made at the beginning of the 
period contingent on the wealth remain- 
ing at that time. At the end of each pe- 
riod through T — 1, the consumer learns 
whether the asset has failed. If it has, he 
pays the uninsured loss P + L — I at that 
time. In period T all remaining wealth is 
consumed. 

Wealth at the beginning of each period 
W,, can now be related to wealth at the be- 
ginning of the preceding period W,_,, given 
the consumption decision in the preceding 
period and the information concerning fail- 
ure of the asset. Since the replacement cost 
and the damage appear symmetrically, we 
will denote the total loss by A = P + L. 


1 


pe he a A) 


with probability @ 
5 (Mo Co = R) 
with probability 1 — 8 
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g -i sule Uep 
with probability 8 
(Wey — C) 


(3b) M=4, 
6 
with probability 1 — 0 


Notice that in (3a) we implicitly assumed 
that the initial wealth W is net of the initial 
purchase price of the asset. 

The consumer maximizes (2) subject to 
the wealth equations (3). The solution is via 
stochastic dynamic programming and is 
presented in the Appendix. It is proved 
there that full insurance is optimal if and 
only if insurance is actuarially fair. We also 
show that if the discount rate for utility y 
equals the market discount factor 8, and in- 
surance is actuarially fair, then consump- 
tion is equal in all periods. 

The above result contradicts the conclu- 
sion previously derived by Brown in an 
analysis of a similar problem. Brown con- 
cluded that less than full insurance was op- 
timal even when insurance is actuarially 
fair. There are two shortcomings to his for- 
mulation. First, the consumption path is 
not determined in the model. Second, both ` 
losses and the premiums are borne instan- 
taneously rather than being spread over 
time, that is, all payments are instanta- 
neously subtracted from an exogenously de- 
termined “normal level of consumption” 
(Brown, p. 150). In our model both the con- 
sumption decision and the insurance pur- 
chasing decision are endogenous. As we 
have shown in the Appendix, when the con- 
sumer is able to adjust his consumption he 
will spread his premium charges through 
time, and he will fully insure. It was also 
shown that if 6 = y (as is implicit in 
Brown’s derivation) consumption after pay- 
ment of the insurance premium is equal in 
all periods in contrast to Brown’s assump- 
tion. 

When insurance is actuarially fair, all un- 
certainty inherent in owning a risky asset is 
eliminated by insurance. On the other hand, 
if insurance is loaded, the optimal level of 
coverage depends on the utility function, 
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the initial wealth of the individual con- 
sumer, and the insurance loading. As a re- 
sult, it is extremely difficult to characterize 
the total cost of owning the good since the 
consumer chooses to bear part of the risk of 
cwning the good. Therefore, in our analysis 
in the following section we impose the as- 
sumption of full insurance even when A > I. 
The case of optimally chosen partial insur- 
ance will be taken up in Sections III and IV. 

To analyze product safety we must char- 
acterize the aggregate demand function for 
the product. Under full insurance, the total 
. cost of owning the good for T periods is 
made up of the purchase price P and the 
insurance cost R. We denote the total cost 
by 


it 


T 
(4) H=P+R= P+dA > 8B! 
i tæl 


P + AJAB 


where we have used the definition of R 
evaluated at J = A and B denotes the pres- 
ent value of an annuity of $1 per period for 
T periods. Recall that at the outset we have 
assumed that each individual purchases at 
most one unit of the asset. The purchase de- 
cision is based on the full cost of owning the 
asset for T periods which is given by (4). 
Since different individuals have different re- 
servation prices for this asset, the aggregate 
demand function is downward sloping. 
Thus we assume 


(5) Q = O(H) Q'(H)<0 


H. Market Equilibrium Under Full Insurance 


In this section we consider product safety 
under alternative liability rules and market 
structures. Product safety will be reflected 
both in the frequency of failure and in the 
size of the loss if failure occurs. While both 
dimensions of product safety will generally 
be imbedded in a given product, we find it 
useful to maintain the conceptual distinc- 
tion. An example will clarify this distinc- 
tion. Consider the steering mechanism of an 
automobile. The probability of failure of 
the mechanism will depend on the design 


(6) CC), 
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and quality control exercised in production. 
Clearly this probability can be reduced by 
an increased effort on the part of the pro- 
ducer. On the other hand, many automobile 
accidents occur due to events beyond the 
control of the manufacturer. Although he 
cannot control the probability of the acci- 
dent, his decisions do affect the magnitude 
of the loss through the design of bumpers, 
air bags, etc. We shall investigate the de- 
termination of these two characteristics of 
the good in parts a and B of this section. In 
each of these subsections we analyze two 
alternative market structures and two 
hability rules for each market structure. 
The results are summarized in C. 

On the supply side we assume the unit 
cost of production is 
c’() < 0, C’( )>0 
The argument of the cost function will be L 
in part A and @ in part B. As indicated in (6), 
we assume constant returns to scale with 
unit cost a decreasing, strictly convex func- 
tion of the severity of the loss or of the fre- 
quency of failure. 

Under consumer liability the individual 
purchases a hazardous asset for price P and 
fully insures against potential losses. As de- 
scribed in Section I, the aggregate demand 
for the product depends on H as shown in 
(5). The producer maximizes expected profit 
which is the sum of profit from initial sale 
of the asset and profit from replacement 
when failures occur. 


(7) w= [P - C(O) +62 


BP — CC )Q(R) 
= [P- C()] 
O(P + \0(P + L)BXU + 6B) 


When the producer is liable the consumer 
purchases the product for price H and the 
producer bears all costs associated with 
failure of the good. The objective function 
of the producer is 
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(3) m= [H — CC QH) 
— do[C() + L]Q(A)B 
O(H)[H — C( \(1 + AGB) 


— ALB] 


‘ The first term in (8) is the profit from the 
~ initial sale and the second term is the pro- 
ducer’s cost of insuring against losses aris- 
ing from failures of the product. We assume 
taat the loading represents the real cost of 
insurance, and this cost is incurred whether 
the producer self-insures or purchases the 
insurance from a third party. 

Note that under consumer liability, H is 
the sum of the purchase price and the in- 
surance premium paid by the consumer to a 
third party insurer. Under producer liability 
it is the full price paid for a product which 
carries a complete guarantee. 


li 


A. Determination of the Severity of Loss 


Severity of the loss and consumer welfare 
will now be determined for four cases cor- 
responding to the alternative liability rules 
and market structures: 


CASE 1: Consumer Liability—M onopoly 
From (7), the first-order conditions de- 
termining P and Ł for a monopolist are 


(9) Q +(P — C)O'(1 + A0B)=0 
(10) -C'Q + (P - C)Q'MOB = 0 


By substituting (9) into (10) the condition 
for L is 


(11) 


CASE 2: Consumer Liability — 
Perfect Competition 
The competitive firm treats H as given 
because the consumer is indifferent between 
different values of P and L which leave H 
constant. Solving (4) for P and substituting 
into (7) we obtain 


(12) v = O(H)[H — MLB — (1 + M9B) 
-C(L)\(1 + 6B)/(1 + 0B) 


The two conditions to determine the opti- 
mal values P and L for the competitive firm 
are the zero profit condition and the re- 


C'(1 + A8B) + \OB = 0 
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quirement that L maximize (12) when H is 
treated as a parameter: 


(13) , PaC 20 ( 
(14) . C'(1 + OB) + 9B = 0 


Clearly condition (14) is equivalent to 
choosing L to minimize total cost of owning | 
the asset: C(1 + A\OB) + AGLB. By com- | 
paring (11) to (14), it is apparent that the 
chosen L is independent of market struc- 
ture. 


CASE 3: Producer Liability—Monopoly 

The monopolist’s first-order conditions “ 
are obtained by miucrennenne (8) with re- . 
spect to H and L: 


(15a) o 
Q + Q'|H — C(1 + 0B) — A0LB] = 0 
(15b) C'(1 + XOB) + OB = 0 


CASE 4: Producer Liability— 
Perfect Competition 

For a competitive firm H is taken as. 
given and the equilibrium conditions de- ` 
termining H and Ł are zero profit and a 
condition identical to (15b). ‘Therefore it 
follows immediately that under producer 
liability, L is the same for either market 
structure. 


We have shown above that L is indepen- 
dent of market structure under each liability 
rule. Moreover, condition (15b) is identical 
to (14) implying that the chosen value of L 
is not only independent of market structure 
but also independent of liability rule. To 
compare consumer welfare in the different 
cases it is sufficient to evaluate the total 
ownership cost H. By use of the definition 
in (4) one can readily verify that (9) is 
identical to (15a). It follows that consumer 
welfare under monopoly is the same for 
either liability rule. It is obvious that the 
same consumer welfare prevails under both 
liability rules when markets are competitive. 
Since ZL is the same in all cases, we obtain 
the standard result that consumer welfare 
is lower under monopoly than under per- 
fect competition. x 

While consumer welfare is the same un- 
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der either liability rule, monopolist’s profit 
will be higher under producer liability. 
Since we have shown that L and P are the 
same for both liability rules, the difference 
in profits is obtained by subtracting (7) 
. from (8): 


‘OP + \O(P + L)BY[P — CA — 1)6B 


When there is loading on insurance, this 
_ expression is positive thus verifying that the 
monopolist’s profit is higher under pro- 
ducer liability. This diference arises from 
the differing amounts of insurance pur- 
chased in the two cases, While the con- 
sumer insures for the surchase price and 
the damage P + L, the producer insures for 
-the replacement cost and the damage C + L. 
Therefore, the insurance cost is higher un- 
‘der consumer liability, and this additional 
‘insurance cost is borne 2ntirely by the pro- 
‘ducer. 


B. Determination of the Frequency of Failure 


We analyze the frequency of failure and 
‘ consumer welfare considering, as in part A, 
the alternative liability rules and market 
structures. 


CASE 1: Consumer Liabdility—- Monopoly 
The first-order condit.ons for P and @ are 
obtained from the objec:ive function (7): 


(16a) $E = (0, + (P, - CQ) 
-(1 + A08, ,BJ + 6,B) = 
(16b) $F = [-C1Q, + (P, - C1)! 
- \A B]: (1 + 8 B) + (P, — C,) 
-Q,B =0 


The subscript 1 indicates the functions are 
evaluated at the optimally chosen values 
P, and 6, for Case 1. 


CASE 2: Consumer Liæbility— 
Perfect Competition 
The objective function for this case is the 
— same as (12) except tha” @ rather than Z is 
the argument of the cost function. The two 
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conditions that determine the optimal 
values P, and @, for the competitive firm are 
the zero profit condition and that @, maxi- 
mizes profits when H is treated as a param- 
eter: 


(17) Pa C0 
(18) ALB + C}(1 + A0,B) + ABC, = 0 


Clearly condition (18) is equivalent to 
choosing @ to minimize the total cost of 
owning the asset: C(1 + AB) + AGLB: 

We now compare product safety under 
the two market structures with consumer 
liability. Define ņ to be the price elasticity 
of demand: 


P 
19 = — — ~-= = — — O'(1 + AGB 
(9) gaea - GO" 
Combining equation (16a) with (16b), we 
obtain 


(20) 
P,B fi + 0,B | 
i BPa 1+ M8) — A,B 
Ci(1 + A,B) GET ' 
Recalling that A, = P, + L this is rewritten 
as 


(21) ALB + Ci(1 + A0,B) + ABC, 


The inequality follows from the fact that 
A > 1. Notice that the expression on the 
left-hand side of (21) is of the same form as 
(18) which is the first-order condition de- 
termining 0,. Therefore, by the concavity in 
6 of the function we obtain that 0, > 6,. We 
thus have shown that under consumer lia- 
bility with full insurance the monopolist 
produces an asset with lower probability of 
failure than the competitive firm. In the 


. special case of actuarially fair insurance 


à = 1, the probability of failure is the same 
regardless of market structure. Further dis- 
cussion of the implications of the above re- 
sults is presented after the analysis of the 
case of producer liability. 
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CASE 3: Producer Liability— Monopoly 
The monopolist’s first-order conditions 
for H, and 6, obtained from (8) are 


(22a) st ws eH ee 1a E 
— A8,LB]Q; = 0 
(22b) SE = -Q [CS(1 + A058) 


+ CAB + ALB] = 


CASE 4: Producer Liability— 
Perfect Competition 
For a competitive firm H is taken as 
given and the equilibrium conditions de- 
termining H, and @, are zero profit and a 
condition identical to (22b). Therefore it 
follows immediately that @; = 84. More- 
over, condition (22b) is identical to (18) 
implying that 6; = 0). 


In summary, we have shown that @, < 
6, = 6; = 04. The monopolist’s decision to 
preduce a safer product under consumer 
liability can be understood by considering 
the difference in his profit between the two 
liability rules for a given P and 0. By sub- 
tracting (8) from (7) we obtain 


(23) 
—Q[P + O(P + L)B\(P — C(O) — 1)0B 


This difference in expected profit represents 
the additional insurance cost arising under 
consumer liability due to the fact that the 
consumer insures against purchase price 
and the producer insures against produc- 
tion cost. To reduce this extra insurance 
cost to the consumer, the producer under 
consumer liability reduces @ and thus pro- 
duces a safer product than under producer 
liability. The reason that the frequency of 
failure is the same under either liability rule 
for competitive firms is that P = C, thus 
eliminating the excess insurance expendi- 
ture. 

While the above comparison of product 
safety is interesting, even more important is 
the comparison of consumer welfare under 
the two alternative liability rules. Clearly, 
. under competition consumer welfare is the 


same under either liability rule. Therefore 
we proceed to compare the full cost to the 
consumer of owning the asset in the mo- 
nopoly case under the two lability rules. 
We will show that H, > H,, that is, con- 
sumer welfare is higher when the mo- 
nopolist bears the liability. We first rewrite 
(16a) by substituting for P in terms of H 
from equation (4) recalling that A = P + L: 


(24) Q, +H,- Ci + A0,B) 
— A0, LB]Q; = 0 


The form of this expression is the same as 
(22a). Since we have already shown that 
0, < 03, we can compare H, and H, by de- 
termining how the value of H in (24) changes 
when @ is increased. Differentiating (24) with 
respect to 6, treating H as a function of 9, 
we obtain 


dH, _ 
13) do, 


GilCid + AG, B) + C,AB + ALB) 


20 2} 1 + AGB 


The denominator is negative by the assumed 
concavity of the profit function with re- 
spėct to H. It is apparent from (22b) that 
C'(1 + 0B) + CAB + ALB equals zero 
at #;, and, given the concavity of the objec- 
tive function in 0, it follows that this ex- 
pression is negative at ĝi. Since Qj is also 
negative, inequality (25) follows. Since 
0, < 0; we conclude that H, > H, thereby 
verifying that consumer welfare is higher 
when the monopolist bears the liability. 

The comparison of monopolist’s profit 
under the two liability rules is straight- 
forward. Since we have shown in (23) that 
for any P and @ the profit under producer 
liability is higher than under consumer 
liability, it follows that the same relation- 
ship holds at the optimally chosen values of 
P and @. We have thus shown that for both 
the consumer and the producer, welfare 
under monopoly is higher when the pro- 
ducer bears the liability. This result arises 
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because insurance exrenditure is lower 
when the monopolist bears the liability. 


C. Summary 
In parts A and B we analyzed product 


safety, consumer welfare, and producer 
profit under different liability rules. We 


. have found that the size of the loss is the 


y 


same regardless of market structure or 
liability rule. Consumer welfare is the same 
under either liability rul for the same mar- 


ket structure, but, as usual, differs accord- ` 


ing to market structure, Finally, with mo- 
nopoly, profit is shown to be higher under 
producer liability. 

When the safety characteristic is the 
probability of failure, we can summarize 
the results by the following inequalities: 
0i < 6, = 0; = 04, Hi > H, > H, = H4, 
anda, < m,. Regarding the safety of the 
product, we find that the probability of 
failure is lowest in the case of consumer 
liability (@,) under monopoly. When the 
monopolist bears the lability, a less safe 
good (@,) is produced. Although safety is 
lower under producer liability, both con- 
sumer welfare and pzcoducer profit are 
higher. The exception is the case of fair in- 
surance in which safety, consumer wel- 
fare, and producer proit under monopoly 
are the same regardless of liability rule. Un- 
der perfect competition, safety and con- 
sumer welfare are the same for either lia- 
bility rule, and profit in both cases is zero. 

Our results demons-rate, perhaps un- 
expectedly, that the monopolist produces a 
good which is at least as safe as that pro- 
duced by a competitive firm. Furthermore, 
by making the producer liable, the safety of 
the good will, if anything, be diminished. 
The one shortcoming ol the analysis in this 
section is the assumption of full insurance 
when the consumer is liable. However, as 
shown in Section I, purchasing full in- 
surance is optimal if there is no loading. 
Therefore for this cas2 our results hold 
without qualification. For the case A > 1 the 


, results are suggestive, but the assumption 


of full insurance plays a crucial role. This 
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assumption will be relaxed in the next sec- 
tion. 


III. Product Safety with Partial Insurance 


In this section we undertake an analysis 
of the case of partial insurance. From the 
model in Section I it is apparent that an 
analysis of partial insurance in a multi- 
period model is extremely difficult. More- 
over, deriving the market demand function 
when consumers bear part of the risk ap- 
pears to be intractable unless one is willing 
to specify a particular form for the utility 
function and the distribution of the param- 
eters of this function across consumers. In 
order to make the problem tractable we 
adopt three simplifying assumptions. First, 
we adopt the convention of analyzing the 
behavior cf a representative consumer. 
Second, we assume a perfectly competitive 
industry. Third, we confine our attention 
to a one-period model. 

Under competitive conditions the char- 
acteristics of the good in equilibrium will 
be the same as those which would result if 
the consumer chose the characteristics 
directly. Therefore, we perform the analysis 
of utility maximization of a representative 
consumer-producer. 


(26) EU=6U[W-—C()-dAI-L+TJ] 
+ (1 — UIW — CC) — ror] 
= OU(X) + (1 — OUY) 


The arguments X and Y are introduced to 
simplify the notation, Since we focus on a 
one-period model, there is no replacement 
if failure occurs. Thus the only loss incident 
to failure is the damage L. The other ex- 
penditures are the insurance premium AĝbI 


2This may be demonstrated formally. For example, 
when size of the loss is the safety characteristic, the 
competitive producer chooses L and P by 


Max P — C(L) 


subject to EU[P, L, I*( P, L)] = Constant 


where EU is the consumer's expected utility as in (26), 
and I* (P, L) is defined by 2EU/@I = 0. The first-order 
conditions for this problem together with the addi- 
tional condition P = C(L) are equivalent to (29). 
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and the price of the risky asset which under 
perfect competition is equal to production 
cost C( ). As before, we will distinguish 
between the severity of loss and the proba- 
bility of failure. Therefore, the argument of 
the cost function will be Z in part a and @ in 
part B. 

In the subsections that follow, we con- 
sider only the safety characteristics of the 
product under alternative liability rules. In 
the competitive case, the welfare comparison 
can be made a priori. Partial insurance is 
optimal when there is loading. Since pro- 
ducer liability implies that the consumer 
purchases a fully insured product, consumer 
liability is superior because it effectively 
relaxes the full insurance constraint. De- 
spite the fact that the welfare comparison 
is obvious, it is of interest to compare the 
safety features of the product under alterna- 
tive liability rules. 


A. Severity of Loss 


‘We now compare the severity of the loss 
under producer and consumer liability. 
When the liability is on the producer, the 
consumer purchases a fully insured good 
for a total cost 


(27) C(L) + OL 


The producer chooses L to minimize total 
cost giving rise to the following first-order 
condition: 

(28) C'(L) + XE = 0 


The value of L arising from this expres- 
sion will now be compared to the value aris- 
ing under consumer liability. In this case 
the choice variables in (26) are J and L. The 
first-order conditions are 


(29a) 9U'(X)(1 — A0) 
~ (1 — @)U'(Y)A6 = 0 


~9U'(X\1 + C'(L)) 
~ (1 — 6)U'(Y)C'(L) = 0 


(29b) 


By direct substitution of U'(X) from (29a) 
into (29b) we obtain a condition determin- 
ing L which is identical to (28). Therefore 


we conclude that the severity of the loss is 
the same under either liability rule.’ 


B. Frequency of Failure 


Under producer liability, the total cost of 
a fully insured product is C(#) + APL. The 
producer chooses @ to satisfy 
(30) C'(@) + AL = 0 


Under consumer liability the optimal J and 
6 are determined by 


(31a) BUXI — A0) 


- (1 — U'A = 0 
(31b) U(X) — U(Y) - [0U'(X) © 
+ (1 — O U'(Y)[C'(8) + AZ] = 0 


First we will show that when A > 1, the 
optimally chosen insurance level J is less 
than the size of the loss. By definition of X 
and Y it is clear that X = Y — (L — Í). 
Therefore it is sufficient to show that in 
(3la), X < Y. From (31a), 


U'(X) (1-8) 
U'(Y) 1—8 


Since U is concave we must show that the 
right-hand side is greater than 1. From 
à > 1 it follows that AC] — 0) > 1 — A8. 
However, 1 — A@ is positive; otherwise even 
if the loss occurs, the payment from the 
insurance policy is lower than the premium 
paid. Hence, if insurance is purchased, 
ACG — #)/(1 — A@) > 1 and it follows that 
L> 

We now compare the frequency of failure 
under the two liability rules. Substituting 
from (31a) into (31b) and solving we obtain 
(32) 
C'@)+AL=2X UO 
By definition ¥ = Y — (L — I) and by 
Taylor’s expansion, U(X) — U(Y) = 
—(L — I)U'(Z) where X < Z < Y. There- 
fore (32) can be written as 


+ A(L-I) 


3This result corresponds to Isaac Ehrlich and Gary 
Becker’s demonstration that the degree of self-in- 
surance is independent of the parameters of the utility 
function. 
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, Sane tl. UD 
(33) C'(@)+AL = ML n| Aa] 


Since Z > X and U’ is dzcreasing, U’ (Z) < 
U'(X). Also it was show above that L > J. 
It follows that the right-1and side of (33) is 
positive. The value of 6 which satisfies (33) 
must therefore be greater than the value 
which satisfies (30). This we have proved 
that a less safe product will be optimal un- 
der consumer liability tran under producer 
liability if insurance is imperfect. 

Intuitively, the result in the present case 
differs from that in the previous subsection 
because the change in @ changes the “price” 
of insurance by changirg the premium re- 
quired per dollar of prctection. Therefore, 
the greater the amount of insurance pur- 
chased, the greater the ircentive to reduce 9. 
Since producer liability s equivalent to full 
insurance, the optimal @ in this case is lower 
than under consumer liapility. 

The discussion of the results in parts A 
and B will follow the amalysis of imperfect 


_ information developed ia the next section. 


IV. Product Safety with Partial Insurance 
and Imperfect Imformation 


The most important assumption implicit 
in our analysis thus far is that the consumer 
has perfect information about the safety 
characteristics of the product. Clearly the 
consumer rarely has stch complete infor- 
mation. It is, therefore, important to deter- 
mine whether our results will change if we 
relax this assumption. 

In what follows we essume that neither 
the consumer nor the insurer has perfect 
information about the safety characteristics 
of the product. Each of them has a subjec- 
tive probability density function, not neces- 
sarily the same, about the severity of loss 
and the frequency of failure. The density 
function for the insurer is g(/, ¢). Thus the 
insurance premium fo? coverage in the 
amount J is AI ffg(l, v).2 deal, which is the 


expected payment to th2 insured multiplied 
by the loading A. The imsurer will generally 


v” have more information about the product 


safety characteristics than the typical con- 
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sumer, and therefore we assume that his 
estimate of @ is unbiased. It follows that the 
premium equals Aé@/. 

We assume that the producer has full 
knowledge of the product characteristics. 
Therefore, under producer liability, equa- 
tions (28) and (30) determine the optimal 
values of L and @, respectively. 

The optimal product characteristics in a 
competitive industry under consumer li- 
ability are obtained from maximizing the 
expected utility of a representative con- 
sumer-producer, 


(34) EU = 
M oleutw - cl) — wr-147 
+ (1 - o)ULW — CC) — AOI} ded! 


with respect to Z and L or 6. The consumer's 
perceptions regarding product safety char- 
acteristics are represented by a subjective 
probability density function f(/, ¢). In gen- 
eral, this function depends on the true 
values of L and @. In the sections that fol- 
low this dependence will be made explicit. 
To highlight the effects of uncertainty about 
each dimension of safety, we will analyze 
the effects of partial information regarding 
one of the safety characteristics while as- 
suming that the other is known with cer- 
tainty. Thus the density function will be 
either f(/) or f(y), and the argument of 
the cost function will be L and @ in parts A 
and B, respectively. 


A. Severity of Loss 


When the liability is on the producer, the 
condition determining L is equation (28). 
Under consumer liability the choice vari- 
ables in (34) are J and L. In order to derive 
qualitative results the functional depen- 
dence of f(/) on L must be specified. We 
will consider two alternative specifications 
which seem to us to capture the essence of 
the effects of imperfect information. In the 
first case we assume that the perceived size 
of the loss is the true but unknown loss plus 
a random noise. This implies that the degree 
of uncertainty regarding the size of the loss 
is independent of L. In the second case we 
assume that the perceived size of the loss is 
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a random variable proportional to the true 
loss. In this case the degree of uncertainty 
increases with the size of the true loss. 

The first assumption can be stated for- 
mally as / = L + z where z is a random 
variable whose distribution is not function- 
ally dependent on L. With this change of 
variable and an obvious redefinition of the 
density function f, equation (34) becomes 


(35) EU = 
of f()ULW - Cl) — BI — L — z + Ijaz 
+ (1 -8)U[W — CC) — A91) 


where f(z) is not functionally dependent 
on L. 
The first-order conditions are: 


(36a) (1 — A00 [fU (X) dz 
~ \O(1 — 8)U'(Y) = 0 


(36b) -U + C(L))O/f()U' (XY) az 
—~ CL) — 6)U'(Y) = 0 


By direct substitution we obtain that L is 
determined by a condition identical to (28). 
Therefore, we conclude that even though 
information is imperfect, the size of the 
loss will be the same under either liability 
rule. This result obtains even if the con- 
sumer’s expectations are biased. 

While the size of the loss does not depend 
on the information available to the con- 
sumer or the liability rule, both of these 
will affect consumer welfare. There is a cer- 
tain degree of ambiguity in defining welfare 
in this case. If the consumer underestimates 
the probability of failure or size of the loss, 
his subjective expected utility may be higher 
than under the perfect information case. In 
our view, higher or lower subjective levels 
of utility due to misperception should not 
be counted as improving or diminishing 
welfare. Rather, consumer welfare should 
be defined as the expected utility achieved 
when the actual insurance purchasing deci- 
sion is evaluated with the correct prob- 
ability of failure and size of loss. Since the 
actual insurance purchased is determined 
from (36a), in general, it will be different 
from that purchased under perfect infor- 


¥ 


mation. The objective welfare level will, 
therefore, generally be lower under con- 
sumer liability when information is imper- 
fect. 

In contrast to the perfect information 
case, the objectively determined welfare 
level under consumer liability may now be 
lower than the welfare level under pro- 
ducer liability. Producer liability is equiva- 
lent to purchase of full insurance coverage. 
When the consumer has imperfect informa- 
tion, he might purchase coverage for an 
amount that exceeds the actual loss if fail- 
ure were to occur A demonstration that 
this might occur is provided in the follow- 
ing example. 

For this example we assume that the con- 
sumer estimates L without bias. It follows 
that E(z) = 0. Moreover, we introduce a 
parameter k describing the “dispersion” of 
the subjective distribution of z. Rewrite 
(35) as 


(37) EU = 
of f(2)ULW — C(L) — NOI — L — zk + I] dz 
+ (1 — #)U[W - C(L) — dor] 


An increase in k can be thought of as a 
mean preserving increase in the perceived 
risk. This increase in perceived risk is equiv- 
alent to a reduction in the consumer’s in- 
formation about the safety characteristics 
of the product. Since it was already proved 
that L is independent of the perceived risk, 
I(k) is obtained for any k from 

dEU 


<—— = #1 — dO 
aT ( ) 


- | f(2)ULW — C(L) — NOI — L — zk + Ndz 
— OL — #)U'TW — CL) — OI] = 0 


The comparative static response of [(k) to 
changes in k is obtained by differentiating 
the above function 


4This excessive insurance purchase is not prevented 
by the insurer since his information is imperfect as 
well. If the insurer had perfect information it is clear 
that the purchase of insurance would be restricted and 
welfare under consumer liability could not be lower 
than under producer liability. 
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p 


— 


di ; 
ei = Ol mf SOU 


[W — C(L) — MI — L — zk + Idz 
+ PEU/al 


The denominator is negative by the second- 
order conditions. Using integration by 
parts, the numerator can be shown to be 
negative if U” > 0 which is the case if de- 
creasing absolute risk aversion is assumed. 
Since the level of insurance increases with 
increased risk, it is quite possible that a risk 
averter would purchase insurance above L 
when his information is below some critical 
level. If this were to occur, then welfare 
under consumer liability would be lower 
than under producer liability. 

In the second case we assume a multipli- 
cative random variable / = zL where z is a 
random variable taking on positive values 
with density f(z) not functionally depen- 
dent on L. We also assume that the con- 
sumer’s perception is unbiased, i.e., E(/) = 
L, which implies that F(z) = 1. We can 


now rewrite (34) as 


(38) EU = 
0 f f(z)U[W — C(L) — dO — zL + Idz 
+ (1 — OU[W — C(L) — AGN) 
The first-order conditions for Z and Ł are 


(39a) O — A0) [f(DU'(X) az 


— A00 — UY) = 0. 


(39b) —8 fiz + CL) f(2)U'(X) dz 
~ (1 — #)C'(L)U'(Y) = 0 


By direct substitution, the above condi- 


_ tions can be rewritten as 


(40) f/[C'(L) + Oz] f(2)U'(X)dz = 0 
We now demonstrate that the size of the 
loss satisfying (40) is lower than that ob- 
tained under producer liability. Under pro- 
ducer liability, the size of the loss L, deter- 
mined in (28) satisfies 


(41) f[C'(L,) + AC f()U'(X)az = 0 


_ Together, (40) and (41) imply 
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(42) /rO(z — If (z)U'(X) dz = 
JIC) - COSE) U(X) dz 


Integrating by parts, the left-hand side 
equals 


f U"(X) i (z — DSO dz} ds 


which is positive since U” < 0 and 


[ (z — I)f(z)dz < Ez - 1) =0 


Therefore, it follows from the right-hand 
side of (42) that C’(L,) > C’'(L). Since 
from (6) C” > 0, we verify our claim that 
L, > L. Thus, when the degrée of uncer- 
tainty increases with the size of the true 
loss, a safer product is chosen under con- 
sumer liability. As in the previous case, the 
welfare comparison depends on the amount 
of information available to consumers and 
the extent of their risk aversion. A risk- 
averse consumer might purchase excessive 
insurance to the point where the total cost 
of purchasing and insuring the product is 
higher under consumer liability than under 
producer liability. 


B. Frequency of Failure 


When the liability is on the producer, 
the condition determining @ is equation 
(30). Since we have already investigated 
the effects of lack of information about the 
size of the loss in this section we simplify 
by assuming that there is no uncertainty re- 
garding L. Then (34) is rewritten: 


(43) EU = 6U[W — C(0) — MI- L+) 
+ (1 — UIW — C(O) — ddl] 


where Ê denotes the expected value of g. 
It is apparent from (43) that this case will 
not differ from the perfect information case 
if the consumer’s expectations are unbiased. 
To investigate the effect of biased expecta- 
tions the first-order conditions for I and @ 
are derived. 
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(44a) ue = (1 — \6)U"(X) 

~ AAI ~ #U'(Y) = 0 
(44b) oa - 8 d tux) — uy 
-~ [ÎU' (X) + (1 — #—U'(Y)IIC'(8) + AZ] = 0 


We will first show how the insurance deci- 
sion is affected by variations in #. From 
(44a), 

U'(X) 
U'(Y) 


AOC ~ 4) 
(1 — d0)6 





If @ > A9, the right-hand side of (45) is less 
than or equal to 1. Therefore, for this case 
(45) would imply that X > Y, ie, J > L. 
Intuitively, the consumer perceives insur- 
ance to be a “bargain,” that is, the premium 
is. perceived to be less than the expected 
payment from insurance. Therefore he 
chooses to either fully insure or to over- 
insure thus engaging in what is perceived 
as better than a fair bet. However, we have 
assumed that the consumer knows L with 
certainty, and we will assume that the in- 
surer knows the true potential loss with cer- 
tainty as well, and that he will impose the 
constraint that the insurance cannot exceed 
the potential loss. The appropriate first- 


order conditions would then imply that (45). 


ee? as an inequality. Thus 6 > \6 implies 

= L, that is, full insurance, which to- 
ae with (44b) yields the condition de- 
termining ð which is equivalent to (30). 
Thus when 6 > A0 under consumer lia- 
bility, we obtain the same frequency of fail- 
ure and the same level of consumer welfare 
as in the producer case. 

We now investigate the case Ê < 8. In 
this case insurance will be less than full and 
the consumer’s misperception will induce 
the producer to change the characteristic of 
the product. To illustrate this effect, we 
consider the following example in which the 
mean of the subjective probability distribu- 
tion of frequency of failure is proportional 
to the true frequency of failure, i.e., Ê = mé. 
The estimated mean is biased upward or 
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downward as m is greater or less than one. 
For the case under consideration m < À. 

We first investigate how changes in the 
bias in the consumer’s perception, that is, 
changes in m affect the true probability of 
failure. Clearly, where there is no bias, 

= ], the first-order conditions (44) are 
identical to those under perfect information, 
equations (31). To determine the effect of a 
change in m, we perform a comparative 
static analysis of equations (44): 


do _—«u'(Y) 





dm | D | 
(1 — ADU" OLC O) + AT] 
+ A7A(U'CX) — U'CY)}} 


where | D| is the determinant of the sec- 
ond-order derivatives. From (44b) we ob- 
serve that C’'(0) + AI is negative; | D] is 
positive by the second-order conditions. It 
follows by inspection that d@/dm < 0. 
Thus, the true safety of the product changes 
in a direction opposite the direction of 
change in the bias. By inducing a change in 
the built-in frequency of failure, the con- ` 
sumer’s misperception leads to a change in 
the objective welfare level. In general, one 
would expect the objectively measured level 
to decrease as the bias increases. However, 
welfare under consumer liability cannot be 
below that of producer liability since, in 
this case, the consumer cannot buy more 
than full insurance. 


C. Summary 


Contrasting the results of Section IIIA 
with those in IVA we note that if consumer’s 
information is imperfect, the size of the loss 
may differ according to the liability rule. 
In addition, welfare under consumer lia- 
bility is reduced by lack of information, and 
it is possible that this reduction will make 
welfare under consumer liability lower than 
under producer liability. 

The effect of imperfect information on 
the frequency of failure can be seen by com- 
paring the results in Sections IB and IVs. 
Under consumer liability, the frequency of 
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failure is unaffected by the dispersion of 
the subjective distribution as long as the 
mean of this distribution equals the true 
value of @. In this case a less safe product 
will be produced under consumer liability. 
When bias in the subjective beliefs is in- 
troduced, we find that the safety changes in 
a direction opposite to the change in the 
bias. Therefore, if the consumer underesti- 
- mates the probability of failure, then the 
true probability of failure will be higher 
than under consumer liability with perfect 
information, which in turn is higher than 
under producer liability. Lack of informa- 
tion reduces welfare under consumer lia- 
bility, but the welfare cannot be lower than 
under producer liability. 


V. Conclusions 

Our results indicate the crucial role of 
insurance and information in the deter- 
mination of product characteristics and 
consumer welfare. When insurance is per- 
_ fect, that is, actuarially fair, and consumers 
- have perfect information, product safety 
characteristics were shown to be indepen- 
dent of market structure and liability rules. 
When either insurance or information is im- 
perfect, these results do not necessarily 
hold. 

We find that no single lability rule is 
universally applicable if there are imperfec- 
tions in either the insurance market or in 
consumer information. If only full insur- 
ance is available and information is perfect 
our results in Section II indicate that the as- 
signment of liability will not generally mat- 
ter. The one exception occurs under mo- 
nopoly where producer liability results in a 
product which fails more frequently. This 
exception is only important if the replace- 
ment of the good constitutes a significant 
portion of the total loss when failure occurs. 

If partial insurance can be purchased and 
information is perfect, then consumer lia- 
bility yields higher welfare. This is true 
even though the probability of failure in 
this case is higher than under producer lia- 
__ bility. 
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When information is imperfect, product 
safety characteristics and consumer wel- 
fare depend on both the degree of uncer- 
tainty and the extent of the bias in con- 
sumer perceptions. The optimal liability 
assignment also depends on consumer in- 
formation as well as his risk preferences. As 
a general rule, consumer liability is pref- 
erable for products for which the consumer 
can judge safety characteristics with rea- 
sonable accuracy. On the other hand, pro- 
ducer liability may be desirable if it is difh- 
cult for the consumer to evaluate the prod- 
uct. The National Commission on Product 
Safety argued that products should be 
classified either as “‘reasonably” or “un- 
reasonably” hazardous depending on the 
consumer’s knowledge of the risks asso- 
ciated with use of the product.° The analysis 
in this paper shows that such a classifica- 
tion may be useful in determining the opti- 
mal liability rule. 

We believe that the analysis developed in 
this paper has significantly improved our 
understanding of the problems related to 
product safety. Our results apply to the 
class of products for which the safety char- 
acteristics are determined by the manufac- 
turer and thereafter cannot be modified by 
the consumer. The other class of products 
are those for which the occurrence of acci- 
dents is affected not only by the characteris- 
tics determined at the time of manufacture, 
but also by the care exercised by the con- 
sumer in the use of the product. This class 
of products was beyond the scope of this 
paper and remains an important subject for 
future research. 


APPENDIX 


In this Appendix we maximize (2) subject 
to the wealth equations (3). The solution is 
via stochastic dynamic programming. De- 
noting by K(W,J) the optimal level of 
utility from time t and onward when the 
wealth level at tis W and the level of insur- 


>Oi, p. 4, reproduces the definitions endorsed by the 
National Commission on Product Safety. 
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ance is J, we obtain the following recursive 
equations: 


AD %(%,1) = UM) 
(AD KiMi, 7) = Max fuc) 
t-i 


+ YOV, f CA ee E zj 


a - ont (Maa — Cadal! 
TALT E 7 


(A3) K(M) = Max {uc 


+ OK 0% E aR +h] 


FI S aF (m - Co - n).1]| 


Equation (Al) simply states that all 
wealth remaining at the beginning of period 
T is consumed. At the beginning of periods 
l through T — 1, consumption is chosen -as 
indicated by (A2) to maximize discounted 
expected utility. At the beginning of period 
0 in addition to the consumption decision, 
the consumer chooses the level of insurance 
coverage which will be maintained in all 
subsequent periods. The premium R is re- 
lated to the insurance coverage J through 
equation (1). 

The first-order conditions for the con- 
sumption decisions are 


(A4) U'(C.-1) — z gv! 
f (Wi Cue A+ zj 


=I EEL L Wi» — Cr a| = 0 
g í ) R 1) 


for t = 2,3,...,T 


(A5) U'(C,) — 7 ov! 
ue Ca- R)—A + hl 


-ta- avili OM- Co = Rpt] = 0 
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In the above equations V{ denotes differ- 
entiation with respect to the first argument. 
The first-order condition determining J is 


_ aR jY gy: 
ao -T AE o 


[5% - Co Ra + tI] 


+La- oy F E AR R1} 


A navil; (W, - Co- R)- A+ z 


ôV, l 
= = (Wo — Cy - R)-A4+ SDI 
ar a ý ) a 


+ (I - D la M - Co — R) = 0 


We now investigate whether purchasing 
full insurance, i.e., J = A, is the optimal 
decision. This is done by analyzing the first- 
order conditions (A4) and (A5) at I = A. 
When / = A the occurrence of the loss does 
not change the wealth level as can be seen 
from (3). We will denote by W* and C# 
the wealth and consumption levels at time t 
when consumption is optimally chosen in 
all previous periods. Thus W*# = (1/8) 
(We, — C#,) fort = 2, 3, ...,T and 
Wt = (1/8) — C# — R). At I = A (A4) 
and (A5) become 


(A7a) U'(C#,) - T Vi (W¥, I) = 0 
for t = 2,3,...,T 
(A7b) U'(C#) — 3 Vi(W*,D) = 0 


Equation (A6) becomes 
dR Y 


DI 8 
VOED + yOViCWE DD) + 


(A8) 


WED) = 0 


We will now derive dV, /aI. Differentiat- 
ing (A2) with respect to J and using the first- 
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order condition (A7a) for C,_,, we get 


aK- WEI) 
al 


(A9) = yV (WEI) 


X 
+ ee) fer t = 2,3,...,T 


By successive lagging and substitution, 
equation (A9) is rewritter as 

{ 
OVi(WF = ; 
ED oS WED 


t=2 


(A10) 


Differentiating (A2) witk respect to W._;, 
we obtain 


(All) Vi (WEI) = 5 vi(w*, I) 
fort = 2,3,..., L 


which implies that 


¥t-—1 
(A1) VW, I) = (= Vit, 1) 


“ort = 2,3,...,T 
_Substituting (A12) into (A10), 


T 
= oVi(W#, 1) >, Bt! 


tee 2 


* 
al 


From equation (1), 


T 
(A14) dR 44% a 
J 7 A60 e B 
By substituting (A13) and (A14) into (A8) 
we immediately verify that the first-order 
condition is satisfied at J = A if and only if 
A = 1. Thus we have preved that it is opti- 
mal to purchase full cov2rage if and only if 
insurance is actuarially fair. 
When 6 = y we obtan from (A12) that 
VWF, ID = Vi (WF, 7) Fort = 2,3,..., T. 
Using this in the first-orcer conditions (A7), 





EPPLE AND RAVI¥: PRODUCT SAFETY 95 


it follows immediately that C = Cf = 
... = Cas asserted in the text. 
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Energy, the Heckscher-Ohlin Theorem, 
and U.S. International Trade 


By ARYE L. HILLMAN AND CLARK W. BULLARD III* 


The Heckscher-Ohlin model has lost 
credibility as a positive instrument of anal- 
ysis. The prime cause is its persistent indica- 
tion of a direction of U.S. comparative ad- 
vantage in international trade which is the 
converse of that which informed observa- 
tion suggests ought to result from a relative 
capital-labor factor proportions test of U.S. 
data. In his pioneering studies, Wassily 
Leontief (1953, 1956) using the 1947 input- 
output structure with both 1947 and 1951 
trade data found exports relatively labor 
intensive, and import-competing produc- 
tion relatively capital intensive. Robert Bald- 
win (1971) employing the 1958 input-output 
structure and 1962 trade data reaffirmed the 
Leontief paradox.' In this paper we con- 
tinue in the tradition of the Leontief- 
Baldwin studies by investigating the 
Heckscher-Ohlin Theorem and U.S. trade 
on the basis of the 1963 and 1967 input- 
output production structures and concurrent 
trade flows; our methods differ from the 
previous studies in that we employ energy 
as a reference factor of production. Al- 
though strictly speaking energy is a pro- 


*Department of economics, Tel-Aviv University, 
and Center for Advanced Computation, University of 
Illinois-Urbana, respectively. We are grateful to 
George Borts and Robert Baldwin for very helpful 
guidance. We have also benefited from the comments 
of an anonymous referee. The support of the National 
Science Foundation and the Foerder Institute for 
Economic Research, Tel-Aviv University, is ac- 
knowledged. 

iThe failure of the Heckscher-Ohlin model to yield 
the direction of comparative advantage predicted 
from the assumption of U.S. abundance of capital 
relative to labor has prompted a vast literature offer- 
ing various explanations of the Leontief paradox. The 
general consensus from recent studies of the determin- 
ants of comparative advantage is that the Heckscher- 
Ohlin model is too restrictive in the explanatory vari- 
ables which it offers: see for example Baldwin (1971) 
and Robert Stern. However, the Heckscher-Ohlin 
model remains the principal normative setting for the 
general equilibrium theory of international trade. 
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duced factor of production, we do not treat 
it as an intermediate good. Rather we view 
it as a nonproduced input symmetric with 
labor and capital.? As such, we focus on the 
raw material content of energy inputs. The 
treatment of energy as a nonproduced fac- 
tor yields a model with three inputs and two 
traded outputs. Such a model offers a more 
flexible interpretation of the relation be- 
tween relative factor endowments and in- 
tensities than the traditional two-input, 


two-output setting in which the, services of _ 


capital and labor must necessarily be ex- 
changed in different directional trade flows. 
We further employ as a working hypothesis 
the supposition that energy and capital ex- 
hibit technological complementarity. Sup- 
port for this supposition derives from the 
estimation by Ernst Berndt and David 
Wood of an energy-inclusive cost function 
for the United States. In the estimated 
transcendental logarithmic function, Berndt 
and Wood were unable to reject the condi- 
tions for energy-capital linear separability, 
and hence were unable to reject the condi- 
tions for consistent aggregation of energy 
and capital. On the basis of complemen- 
tarity we form a Hicksian composite input 
from energy and capital and thereby pro- 
ceed without independent capital data by 
employing energy as a surrogate for capital. 
By this procedure we circumvent the tradi- 
tional difficulties associated with the in- 
terpretation and aggregation of capital data. 
After the formulation of the model and sug- 
gestion of hypotheses in Section I, we 
present our empirical results in Section H, 
with amendments in Section III to ac- 
commodate possible special influences due 


2One may wish to claim that capital is also a pro- 
duced input. See, for example, Joan Robinson for a 
discussion relevant to the issues this raises. On the 
special characteristics of energy as a factor of pro- 
duction which render it physically nonsymmetric with 
other inputs, see Nicholas Georgescu-Roegen. 
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to natural resource sectors. The conclusions 
are presented in Sectior IV. 


I. The Model 


We consider a competitive, externality- 
free, linear Leontief economy? with given 
factor endowments E, K, and L of energy, 
capital, and labor. The economy produces 
two final consumption traded goods A and 
B, employing the fixed coefficient constant- 
returns-to-scale technclogy 


(1) A = min A-(E,K,L,R,...R,)' 


where A is the Leontef matrix of output- 
input coefficients and _R, ... R,) are non- 
traded intermediate goods. Eliminating the 
latter from (1) yields 


(2) A = min}: (E,K, LY 


where the elements of y are direct plus in- 
direct output-input coefficients. Energy, 
capital, and labor are intersectorally 
homogeneous and mobile. Homogeneous 
capital has the same a-tendant complemen- 
tary energy requirement independent of its 
sectoral employment. Accordingly, 


(3) akx/ag = bx/be= Y 


where a and b are designated input-output 
coefficients. Hence energy and capital con- 
stitute a Hicksian combDosite input. 

Domestic competitzon yields the price- 
cost relations 


P? äg Ag dı|\ e? 
(4) < r° 


3Our assumption of a Leontief economy is, of 
course, not a reflection of a belief concerning actual 
production specification, Eut provides a consistent 
frame of reference for the cse of input-output studies 
and data. 
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where 0 denotes a domestic value in the 
price vector (P4, Ps, e, r, w). The dual 
Rybczynski equations are 


(5) ag bg E 
A 2 

ax bk A = K 

a, b; L 


As a consequence of (3), the first and second 
rows of the coefficient matrix in (5) are 
linearly dependent. We assume that the do- 
mestic Scitovsky preference map is homo- 
thetic and that the economy’s transactions 
with the rest of the world are in balance. 

Let the economy’s factor endowments be 
such as te yield a surplus of capital, and 
correspondingly, a deficiency of energy, 
relative tc the technologically given com- 
position af the Hicksian input, so E/K < 
y.* We further assume for reference that 
good A is relatively labor intensive. The im- 
plied Rybczynski lines are depicted in 
Figure 1. 

Consider now an autarkic equilibrium. 
The equilibrium shadow price of capital is 


4If capital is produced, this raises the question why 
was it produced in excess of the availability of com- 
plementary energy. If we enter into this question, we 
have a third produced good. To focus on our prime 
consideration, we simply treat capital as a historical 
endowment. 
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zero, which is attained by competitive sup- 
ply bidding of owners of domestic capital. 
Suppose the autarkic production-consump- 
tion equilibrium to obtain at the intersec- 
tion G of the binding energy and labor con- 
straints. The economy is then diversified 
in production, and with P3 and P$ given by 
domestic demand conditions, the positive 
autarkic price of energy and positive au- 
tarkic wage are derived from (4). Energy 
secures the entire return accruing to the 
composite input. 

Permitting the economy to trade in A and 
B at equilibrium world prices P4 and P% 
and employing the Heckscher-Ohlin as- 
sumption of internationally identical! pro- 
duction technologies yields the competitive 
price-cost relations 


(6) e* 
Pi Gg Gx aL 
= r* 
P% bg bk by 
wf 
e° 
äg Ax aL 
s r° 
f bx x 
w? 


Assume dg/bg < P&/P§ < a,/b,, so the 
production equilibrium in free trade re- 
mains at G, and let the foreign factor prices 
e*, r*, w* be strictly positive. Since the free 
trade production equilibrium is diversified, 
(6) holds with equality. The equilibrium re- 
turn to capital remains zero, and substituting 
r° = 0 into (6) we have 


(7) e? e* „(2x 
g| =ø] [+r 
w° w* by 
dg ar 
where d= 
bp b, 
From (3), 


8) ax ade 
(8) W AMES 


where ġ, denotes the first column of the co- 
efficient matrix ġ. The factor intensities of 
A and B differ and hence the inverse ¢~! 
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exists. Employing (8) and the relation then 
that 


i 
(9) ~'e = H 
= 0 


permits (7) to be solved for the international 
factor-price equality, 


=) + 


Hence, in the free-trade equilibrium, 


(10) 


(11) wo = w* 
(12) e? = ef + yr* > e* 
(13) rP=O<r 


Factor-price equalization obtains for labor, 
and thereby for the composite input, but 
the composition of the return to the latter 
input differs internationally. 

There still now exist potential gains from 
the international relocation of factors which 
have not been embodied in the indirect fac- 
tor content of trade in goods. Accordingly, 
let us admit international factor mobility. 
Equation (11) indicates that labor is in 
equilibrium with no incentive to move. 
Equations (12) and (13), however, respec- 
tively indicate an incentive to import energy 
directly and to export capital directly. We 
perceive of capital mobility, rather than 
entailing the international transfer of claims 
over productive assets (see George Borts), 
as a physical transfer which involves a 
change in location, but not ownership, of 
real capital equipment.’ In a free trade post- 
factor movement equilibrium, the economy’s 
capital and energy Rybczynski lines coin- 
cide, and 


(14) 


Complete factor-price equalization ac- 
cordingly obtains. That is, in addition to 
the equalization induced by free trade in the 
returns to labor and the composite input, 


5See Ronald Jones, p. 3. See also Baldwin (1966) 
and Murray Kemp. 
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we further obtain equalzation in the com- 
position of the compcnents of the com- 
posite input’s return. 

In principle, the pcstfactor movement 
equilibrium could be es ablished by an out- 
flow only of capital, an inflow only of 
energy, or a combinaticn of capital exports 
and energy imports. Suppose that inter- 
national movements o7 both capital and 
energy take place such that the postfactor 
movement feasible prcduction frontier is 
observed as DJS. Since the world terms of 
trade are independent o? factor movements, 
J is the point of domesic production equi- 
librium. At J, capital is exported directly 
and energy is imported directly: we are in- 
terested in ascertaining the attendant na- 
ture of indirect commocity-embodied factor 
trade, and in comparing the comparative 
advantage outcome witn the predictions of 
the Heckscher-Ohlin TEeorem. 

An application of tke traditional state- 
ment of the Hecksche -Ohlin Theorem to 
an investigation of international trade at a 
point such as J is comp-omised by two con- 
siderations. We have tiree inputs and two 
outputs; and further, tLe theorem generally 
assumes factors to be immobile, so that fac- 
tor trade occurs only indirectly. We state 
the theorem, followirg Jaroslav Vanek 
(1968), as offering the fellowing prediction: 


For a given ranking of comestic-foreign rela- 
tive factor endowments, X})/X* = X9/X¥ 2 

. > X8/X*, the domestically designated 
economy will be a net exporter of the ser- 
vices of the factors X,, Xz, ..., X; and will 
be a net importer of me services of Xj4\, 
yee rere, ore =n. 


Here, net factor trade is inclusive of com- 
modity-embodied and direct factor flows. 
The theorem as stated requires as a neces- 
sary condition factor-price equalization,® 
which we have seen to dbtain at J. 

The model is closed vith the introduction 
of demand. We assume that demand re- 
versals of the pattern of comparative ad- 
vantage do net occur Figure 1 contains 
three income-expansicn paths which could 


6See Vanek (1968). 
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in principle obtain from the domestic 
homothetic preference map at the equi- 
librium world terms of trade. Preferences as 
would underly the path (la) indicate a com- 
parative advantage at J in the good B, 
which is relatively intensive in the com- 
posite input. The same pattern of compara- 
tive advantage would obtain in the absence 
of factor movements in a free trade equi- 


librium at G, where the volume of trade- 


would be smaller. Preferences giving rise to 
a path (1b), which passes between G and J, 
also yield a comparative advantage in B at 
the equilibrium J; however, factor mobility 
will have reversed the pattern of compara- 


p=- 


tive advantage from that obtaining at G. 
An observation that B is exported at J does ` 


not permit the data to yield a distinction be- 
tween (la) and (1b). The expansion path (2) 
leads the economy to exhibit a comparative 
advantage at J in A, which is relatively 
labor intensive. At G the same comparative 
advantage would be exhibited and hence in 
this case the direction of trade is indepen- 
dent of the effect of factor movements on 
domestic factor availability. 

In the following section we view the U.S. 
economy as situated in the years 1963 and 
1967 in an equilibrium such as J. A finding 
that the pattern of trade is consistent with 
preferences underlying (Ja) or (1b) would 
lead to the conclusion that either previous 
capital-labor studies of the factor content of 
U.S. trade have encountered a persistent 
problem in their treatment of capital, or 
that our operating hypothesis of a com- 
posite energy-capital input is misplaced. 
We would obtain no “paradox” for capital, 
which would be observed to be consistently 
exported both directly and indirectly; but 
we would obtain a paradox with respect to 
energy, which would be observed to be im- 
ported directly and exported indirectly. 

The alternative possibility is that the pat- 
tern of trade yields an outcome at J con- 
sistent with an income-expansion path (2). 
In that event energy would be consistently 
imported directly and indirectly, and hence 
would be unambigously indicated to be a 
scarce domestic factor. Further, the Leontief 
paradox would be substantiated, in that 
comparative advantage would be in the 
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labor-intensive good, but capital, while im- 
ported indirectly, would be exported di- 
rectly. However, our model allows the 
possibility in principle that labor services 
and capital services net of direct exports 
and commodity-embodied imports are both 
exported in exchange for the third factor, 
energy. 


II. Derivation of Relative Factor Intensities 
of U.S. Tradeable Goods Production 


To establish the relative factor intensities 
of U.S. tradeable goods production, the 
U.S. input-output tables for 1963 and 1967 
at the 357 sector level of disaggregation’ 
were converted to a domestic base by the 
subtraction from gross industry outputs of 
the c.i.f. values of competitive imports.’ 
Discriminatory pricing manifested in de- 
clining block rate structures in industry 
energy sales causes dollar transactions data 
to be a poor indicator of sectoral energy 
employment. Hence for the five energy sec- 
tors (coal, crude oil and gas extraction, re- 
fined petroleum, and electric and natural 
gas utilities), the dollar transactions data 
were supplanted by physical energy input 
data.? On the supposition that energy and 


7The 357 sector model employed here results from 
minor restructuring of the standard U.S. Department 
of Commerce 368 sector tables. Special industries, 
scrap, Commodity Credit Corporation, and import 
sectors are deleted, while government enterprises 
whose output consists solely of secondary products 
are aggregated with the corresponding private sectors. 
For a detailed description of this model, see Bullard 
and Robert Herendeen. 

8Competitive imports are defined as all “transferred 
imports” by the Bureau of Economic Analysis (BEA), 
‘plus competitive final goods directly allocated to final 
demand. (Source. BEA worksheets furnished by 
Robert Mangen of BEA.) 

9In a simultaneous independent study, Norman 
Fieleke calculated the energy content of U.S. trade 
in 1970, but assumed energy transactions proportional 
to price in computing indirect requirements. Although 
the aggregate results thus obtained are quantitatively 
similar to ours, it has been shown by Herendeen that 
such an assumption can lead to errors up to 100 per- 
cent in energy intensities of certain goods. The effect 
on the aggregate results that one obtains therefore 
depends upon the structure of the arbitrary body of 
goods examined. 
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capital constitute a composite input, this 
substitution further provided a physical 
surrogate for capital inputs to be com- 
pared with the physical data for sectoral 
labor employment. The 1963 and 1967 
tables with substituted energy sectors were 
then converted to matrices of technological 
input-output coefficients, (1963) and 
(1967). The resulting Leontief inverses 
(J — Q,)~', j = 1963, 1967 were partitioned 
to form matrices of dimension (5 x 357) of 
direct plus indirect sectoral energy employ- 
ment. The inputs for the five energy sec- 
tors were then aggregated in common 
British thermal units to establish a (1 x 357) 
vector of energy employment. Double 
counting is avoided by treating primary 
energy as the sum of coal, crude oil, and 
gas, and the fossil fuel equivalent of hydro- 
and nuclear-electric energy, so that for the 
ith sector the physical energy input ob- 
tained as 


(15) E; = Eu + Ey + BEz — S; 
i= 1...357 


\ 


where 8 is a computational allowance for 
fossil fuel conversion efficiency and the frac- 
tion of nonfossil electric production, !° and 


Si 
S; = 0 nonenergy sector, i 


l] energy sector, f=1...5 
6... 357 


nets out for the energy sectors themselves 
their own intrinsic Btu content.!! Premulti- 
plication of the Leontief inverse by a vector 
of direct labor input coefficients?? / yielded 
the corresponding sectoral direct plus in- 
direct labor input vector 


(16) à= {U —- 5! f= 1...357 
Equations (15) and (16) may be employed 


in two alternative approaches to the defini- 
tion of the traded goods aggregates A and B 


l0This is consistent with commonly employed 
definitions of total energy consumption. The rationale 
is that hydro and nuclear electricity displace a certain 
amount of fossil fuel use. 

li That is, we subtract the caloric content of the fuel 
itself (1 Btu/Btu) for the energy sectors. 

\2Direct labor data were assembled from U.S. 
Bureau of Labor Statistics publications. See Roger 
Bezdek et al. 
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identified in Section I. Exports and imports 
may be defined either :nclusive or exclusive 
of intraindustry trace. Leontief’s pro- 
cedure, and that also followed by Baldwin, 
eniails viewing impor--competing and ex- 
port goods as compos tes constructed with 
gross sectoral trade weights, and hence 
intraindustry trade is included in the calcu- 
lation of relative factcr intensities of traded 
goods. For given vectors of sectoral im- 
ports M and exports ~, the Leontief mean 
factor intensities are ccmputed as 

z M'Em - X'E,, 
(17) AM M'N, ay Xr, 


where for the jth sector we may have both 
M; > Qand X; > 0 as -espective elements in 
M and X, and the sectoral import and ex- 
port energy-employment vectors £,, and E, 
and labor-employmert vectors A,, and A, 
are respective partitioms of the vectors given 
by (15) and (16). Computation of these 
means yielded 


ĞM ay ay [ay 
1967 145] 1041 1,39 
1963 1249 965 1.29 


(values expressed in terms of millions of Btu/job) 


The results indicate that in the decade of 
the 1960’s U.S. intermational trade supple- 
mented domestic energy availability via the 
factor content of traded goods. There was a 
general increase in tte energy intensity of 
production between 1963 and 1967: the 
mean energy intensity of import-competing 
output increased 16 percent (from 1249 to 
1451 million Btu/job; and the mean energy 
intensity of export production increased 
7 percent (from 965 to 1041 million Btu/ 
job). The differential in these changes 
raised the relative energy intensity of im- 
port competing over export production 
from 29 percent in 1963 to 39 percent in 
1967. 

The alternative course is to define im- 
port-competing and export aggregates net 
of intraindustry trace.'? Each industry is 
then identified as a component of either 
import-competing or export output, and we 


13F or a study on this basis, see J. M. Finger. 
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obtain the trade-weighted relative energy- 
intensity distributions for net imports M,, 
(18) & = 0,M,; i = M, 

» «+, 118 (1967) 
»..-, 106 (1963) 


Pe 
i 


i 
pr ek 


and for net exports X,, 


(19) & = 6,X; = = Xx; 
= 1,...,209 (1967) 
i= 1,...,221 (1963) 


The distributions (18) and (19) may be ap- 
proximated by the continuous density func- 
tions fy(é) and fy(&), which yield the 
cumulative frequency distributions 


£ 
20)  Fy(é) = J fulT)dT 


é 
(21) Fy(&) = i fx(T)aT 


When (20) and (21) are plotted against one 
another, the result for both 1963 and 1967 
is that, with the exception of an initial low 
range of energy intensities, the export dis- 
tribution stochastically dominates the im- 
port-competing distribution. That is, by 
stochastic dominance, import-competing 
productian is relatively energy intensive. 
The means of the distributions (20) and (21) 
are 


>, 0, M, 
DM, 


i i 


2 4X; 





O23) @yx 


» Qy = 


which when evaluated yield 


ÕM ay Gu (Gx 
1967 1667 1273 1.31 
1963 1599 1223 1.31 


(millions Btu/job) 


That is, for both 1967 and 1963 the mean 
industry in the import-competing sample 
was 31 percent more energy intensive in 
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production than its counterpart in the ex- 
port sample. 


HI. Natural Resources 


Although Vanek’s (1957) natural re- 
, source-capital complementarity argument 
‘does not in principle compromise the 
Heckscher-Ohlin Theorem (see William 
Travis and Vanek, 1968), nevertheless, 
elimination of natural resource sectors from 
Leontief and Baldwin’s data samples sig- 
nificantly influenced their results; Leontief 
reversed the direction of relative factor in- 
tensity and Baldwin almost did the same. 
‘Baldwin further concluded that once one 
“allows that factor-price equalization might 
not obtain, then the role of natural re- 
‘sources must be assigned prime sig- 
nificance in an explanation of the failure of 
the U.S. capital-labor data to support a 
factor proportions account of the deter- 
mination of comparative advantage." 

In order to ascertain the possible effects 
of natural resource sectors on the results 
reported in Section II, relative factor in- 
tensities were reestimated with natural re- 
sources excluded. The initial consideration 
in this exercise is the specification of a con- 
sistent basis for industry selection. Robert 
Stern’s warning is well taken, that “[b]e- 
cause of the importance of natural resource 
products, it is difficult to know where to 
draw the line in defining industries for ana- 
lytical purposes. Tests of the Heckscher- 
Ohlin model may therefore be confounded 
on both the export and import sides unless 
the investigator takes pains to recognize 
this issue” (p. 11). Our basis for sectoral 
distinction is cooperation with nature: all 
sectors wherein the indication was that fer- 
tility, climate, physical location of raw ma- 
terials relative to the surface, or differential 
qualities of extracted materials in refining 
was prominent, were categorized as natural 
resource sectors. The intent was in this 
manner to eliminate from the industry 
samples those sectors which might most 


14 Actual plots of the distributions (20) and (21) are 
contained in the authors. 
15See Baldwin (1971, p. 142). 


obviously not, conform to the Heckscher- 
Ohlin assumption of internationally identi- 
cal production functions. At the same time, 
it is industries in which factors are prom- 
inently engaged in cooperation with nature 
which might most be expected to depart 
from the assumption of identical sectoral 
energy intensities of capital equipment. 

For the designated natural resource in- 
dustries,'° the direct inputs of labor and en- 
ergy were set equal to zero, and trade of 
those sectors was eliminated from the im- 
port and export vectors, so that 


j = natural resource sector 
i 


energy 


This had the effect of deleting natural re- 
source trade and of distributing the energy 


lóin the appendix to the authors’ discussion paper, 
we provide a listing of the industries which we identi- 
fied as natural resource sectors and a comparative 
cross-reference to the sectors eliminated on natural 
resource grounds by Leontief and Baldwin. Our 
criterion yields twenty-six natural resource sectors, 
compared with twenty-nine identified by Leontief and 
forty-two by Baldwin. The greater number of sectors 
chosen by Baldwin was partly the consequence of his 
use of a more eggregative model. Thus, for example, 
he found it necessary to include lumber and wood 
products together with logging. Baldwin also in- 
cluded, in addition to a set of natural resource prod- 
ucts similar to those of Leontief, cotton, feed grains, 
and refined petroleum. Although we obtain approxi- 
mately the same number of natural resource selections 
as Leontief, our selections are common only in sixteen 
cases: in the absence of specific criteria, Leontief’s 
system of natural resources is hard strained for con- 
sistency; for example, crude oi] and primary copper 
were natural resource products, but coal and primary 
aluminium were not. Vanek (1957) calculated the 
natural resource content of traded goods defining 
natural resource sectors as those using land for “‘ex- 
traction” rather than simply as a “‘site’’ for manu- 
facturing. The natural resource criterion which we 
employ is broader than Vanek’s, including not only 
his sectors, but also others where we would suppose 
energy-labor input proportions to be influenced by 
direct natural resource inputs. We include, for ex- 
ample, not only ores, but also primary metals, for the 
technology of ore extraction is affected by natural 
resource factors such as accessibility and concentra- 
tion; but also the concentration of the extracted ore 
determines the amount of energy required to reduce it 
to metal. 
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and labor inputs of -he domestic natural 

resource sectors free te purchasing sectors.” 
The recalculated Leontief means (17) ex- 

cluding and including natural resources are 


aM ay ay [ax 
1967 NR ex 1255 1071 1.17 
NR in 1451 1041 1.39 
1963 NR ex 1136 1047 1.09 
NR in 1249 965 1.29 
(millions Btu/job) 


Hence the exclusion of natural resource 
sectors from the industry samples consis- 
tently reduces the mean energy intensity of 
import-competing ou-put and increases that 
of export production. This implies that the 
natural resource components of import- 
competing output wee more energy inten- 
sive than the compEte import-competing 
industry sample, and conversely, the natural 
resource components. of export production 
were less energy intersive than export pro- 
duction as a whole. Eliminating natural re- 
sources from the daza thereupon reduces 
the relative energy intensity of import- 
competing productioa, from 29 to 9 percent 
in 1963 and from 39 io 17 percent in 1967. 
By comparison, when Baldwin eliminated 
his natural resource cesignated sectors from 
the 1958 production—1962 trade data, the 
relative capital intensity of import-compet- 
ing production decliaed from 27 to 4 per- 
cent. 

When import-com>eting and export ag- 
gregates are identified on the alternative 
basis of net industry #rade flows, the elimin- 
ation of natural resources does not alter the 


'71t is quite possible that a lack of adequate com- 
putational facilities is tae reason this more exact 
method was not employed in earlier papers. Besides 
recent improvements in Computer hardware, software 
developments (see Killton Noh and Ahmed Sameh) 
vastly simplify the task of reinverting a 357 order 
matrix after such changs in Q. Our computational 
procedure for eliminaticg natural resource sectors 
from the factor-intensity estimates is similar to that 
. Of Leontief, who treatec. natural resources as non- 
competitive imports. It differs from Baldwin who 
apparently excluded natzral resource products from 
trade fiows but did no% account for indirect input 
effects either by equalizing direct factor intensities or 
by treating natural resocrces as noncompetitive im- 
ports. 
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stochastic dominance of the export distribu- 
tion reported for the complete trade sam- 
ple.!® However, the effect of natural re- 
source deletion is a diminution of the de- 
markation between the import-competing 
and export distributions. The recalculated 
distribution means excluding and including 
natural resources are 


ay ay By [Ay 
1967 NR ex 1324 1173 1.13 
NR in 1667 1273 1.31 
1963 NR ex 1461 1183 1.23 
NR in 1599 1223 1.31 
(millions Btu/job) 


Elimination of natural resources reduces 


the relative energy intensity of the mean 
import-competing industry, which is quali- 
tatively consistent with the change in the 
Leontief mean; but now the energy intensity 
of the mean export industry is also reduced. 
As with the Leontief measure, however, the 
net consequence of deleting natural re- 
sources is once more a decline in the rela- 
tive energy intensity of import-competing 
production, from 31 to 23 percent in 1963 
and from 31 to 13 percent for 1967. 


IV. Conclusion 


Applying our model as a stylized descrip- 
tion of U.S. foreign transactions yields the 
conclusion, after empirical investigation, 
that the United States exhibited a compara- 
tive advantage in labor-intensive output 
and a converse disadvantage in output in- 
tensive in a composite energy-capital input. 
The model further indicates such advantage 
in international trade does not have the con- 
sequence of a switch in the commodity di- ° 
rection of trade due to factor mobility. The 
results are very robust. The United States 
appears as having a comparative advantage 
in labor-intensive output when traded goods 
sectors are defined in the Leontief manner 
inclusive of intraindustry trade, and when 
sectors are identified on a directional trade 
basis by their net trade balances. Further, 
the results obtain consistently for both 1963 


I8For the distributions (20) and (21) with natural 
resources eliminated, see the authors. 
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and 1967. Deleting natural resource sectors 
diminishes the factor-intensity demarkation 
between domestic import-competing and 
export production, but for traded goods 
specifications both inclusive and exclusive 
of intraindustry trade and for both years in- 
vestigated, the qualitative conclusion of 
U.S. comparative advantage in labor- 
intensive production remains confirmed. 

An alternative finding that import-com- 
peting production was relatively labor 
intensive would have permitted us to ques- 
tion, through the medium of energy’s role 
as surrogate measure of capital inputs, the 
validity of the capital-labor results under- 
lying the Leontief paradox. Labor would 
have been imported indirectly, and capital 
would have been exported indirectly in ad- 
dition to being observed to be exported 
directly. Our results, on the contrary, sub- 
stantiate the findings of Leontief and Bald- 
win that import-competing production is 
relatively labor intensive, Our conceptual 
frame of reference with three inputs and 
two outputs offers, however, a more general 
perspective for the statement of conclusions. 
The presence of the third input, energy, 
permits an interpretation of the outcome of 
the perceived relation between factor en- 
dowments and intensities without recourse 
to the concept of paradox. 

The United States engaged in interna- 
tional trade to conserve domestic endow- 
ments of energy, and energy was also im- 
ported as a direct factor flow. Hence 
energy is unequivocally identified as a rela- 
tively scarce domestic factor. Labor was 
exported via the factor content of traded 
goods and so is indicated as abundant rela- 
tive to energy. For energy and labor the net 
factor flow directions are thus unambigu- 
ously determined; but we observe capital to 
have been imported indirectly and exported 
directly. In principle, the direct export of 
capital could have exceeded capital’s com- 
modity-embodied imported factor surplus. 
In the absence of credible capital data, and 
without a definitive means of evaluating in- 
ternational real capital transfers, both from 
the structure of the capital good content of 
foreign trade and from foreign investment 


recorded on the capital account of the bal- 
ance of payments, we lack the necessary 
information for a direct test of this proposi- 
tion.!? However, we note that the Hecks- 
cher-Ohlin Theorem and our factor-inten- 
sity results are consistent in principle with 
the prefactor movement, original endow- 
ment rankings: 


(24) L°/L* > K°/K* > E°/E* 
(25) K°/K* > L°/L* > E°/E* 


The ranking (24) embodies the relative fac- 
tor endowment inference from the trade 
pattern known as the Leontief paradox, 
whereas (25) does not. Since-(24) and (25) 
are both consistent with the data, we can 
only suggest that (25) is more reasonable 
in terms of informed expectations. This 
assigns to capital relative abundance, to 
energy relative scarcity, and to labor an 
intermediate status. It leads us to the in- 
ference that, with energy explicitly identified 
as a third factor of production, the net fac- 
tor flows of capital and labor may have 
taken place in the same direction. The evi- 
dence indicates that in the 1960’s, because 
of relative scarcity of energy, the net factor 
balance of U.S. international trade may 
have entailed the export of labor and capi- 
tal services in exchange for imports, di- 
rectly and indirectly, of energy. 

Finally, our three-factor discussion has 
rested heavily on the presumption of tech- 
nological complementarity between energy 
and capital, and the consequent inference 
that energy inputs may be employed as a 
surrogate for the factor services of capital.” 


19On the problems entailed in the measurement of 
capital and the interpretation of capital data, see 
Vernon Smith, and on problems entailed in the 
identification of the nature of international capital 
transfers, see Baldwin (1970), and Andrew Schmitz 
and Peter Helmberger. 

20Our focus on complementarity also suggests a 
relation to Vanek’s (1959) proposed explanation of the 
Leontief paradox. Vanek suggested that complemen- 
tarity between natural resources and capital, and 
domestic scarcity of the former and abundance of the 
latter, would lead more labor and less capital to be 
embodied in U.S. exports than a simple two-input 
capital-labor model would predict. As Travis and 
Vanek (1968) subsequently pointed out, if factor-price 
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If energy-capital complementarity were a 
technological fact and if there were no mea- 
surement errors in the evaluation of capital 
and energy inputs, then energy-labor in- 
tensities would correspond to capital-labor 
intensities; since no capital-labor intensity 
results are currently available for 1963 and 
1967, we have no exact basis for compari- 
son. Our energy-labor (Leontief) measures 
of 1.29 (1963) and 1.39 (1967) compare, 
however, with estimated capital-labor mea- 
sures of 1.30 (1947, Leontief) and 1.27 
(1957, Baldwin). 


equalization obtains, the introduction of a third input 


complementary to one of the initial inputs does not 
reverse the comparative advantage predictions of the 
Heckscher-Ohlin Theorem, Hence the demonstration 
of input complementarity is not sufficient to explain 
the Leontief paradox. 
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Optimal Fiscal Reform of Metropolitan Schools: 
Some Simulation Results 


By ROBERT P. INMAN* 


In 1971 the Califo-nia Supreme Court 
opened the door to a major reform move- 
ment to restructure tre present system of 
decentralized school nance. With the ex- 
ception of Hawaii, elementary and second- 
ary education in the United States is sup- 
ported primarily by local property taxation 
supplemented in pact by state funded 
grants-in-aid. The “alifornia Supreme 
Court, in the now famous Serrano rulings, 
declared the California system in violation 
of the state constitution’s equal protection 
clause. Similar rulings have also been 
handed down by the New Jersey Supreme 
Court (Robinson vs. Cahill) and the Su- 
perior Court of Hartford, Connecticut 
(Horton vs. Meskill). ln addition, ten states 
have recently enactec major reform bills, 
and legislation is urder consideration in 
several others. The pressure for reform is 
strong and continuing. 

As a review of the recent reform propo- 
sals indicates, the legslative search for new 
means of financing local schools is not 
simply an incrementa tinkering with exist- 
ing laws.! Major chenges, often court re- 
quired, are at issue. Long-run outcomes are 
uncertain; each propesal has new winners 
and new losers. Wher planning a major re- 
form of local school Fnance, therefore, past 
experience from incremental policymaking 
may not be an adequate guide to choice. 
Long-run general equilibrium predictive 
models and a clearly specified evaluation 


*Associate professor x finance and economics, 
University of Pennsylvana. Financial support from 
the National Science Fourdation (GS-44280) and the 
Spencer Foundation is gretefully acknowledged. This 
research has benefited frcm seminars at Duke, Har- 
vard, and Penn. Doug "Volf’s programming. skills 
eased the research burden considerably. Julius Margolis 
first introduced me to th- issues discussed here and 
has been a most helpful grde throughout. 

lFor a summary of recent revisions, see Education 
Commission of the State , Major Changes in School 
Finance. 
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rule will be needed. It is the purpose of this 
paper to develop such a policy framework 
and to apply the analysis to one region cur- 
rently in the midst of school reform, the 
New York metropolitan area. Six alterna- 
tive reform proposals are considered: foun- 
dation aid, two district power equalization 
plans, property tax credits, expanded Title I 
assistance under the Elementary and Second- 
ary Education Act, and centralized financ- 
ing and spending controls. Preferred re- 
forms are selected under utilitarian (pro- 
middle class), Rawlsian (pro-poor), and 
equal school spending (Serrano) criteria. 


I. A General Equilibrium Model of 
the Metropolitan School Economy 


Of crucial importance for evaluating al- 
ternative schoo! reform measures is their 
impact on the levels and distribution of chil- 
dren’s education and families’ after-tax in- 
comes. The key behavioral link which con- 
nects school fiscal policy to education and 
income is the demand for education. In this 
section J specify a model of educational 
demand which (i) details the behavioral 
impacts of the policy instruments for fiscal 
reform, (ii) explicitly incorporates long-run 
changes in local property tax base due to 
fiscally motivated family relocations, hous- 
ing stock adjustments, and changes in firm 
investment, and (iii) allows for families to 
exit from the public school system for pri- 
vate education. 


A. Demand for Public Education 


To predict the general equilibrium effects 
of fiscal reform on local public education, 
descriptive models of school costs, taxable 
base, and the educational spending decision 
are required. The metropolitan economy 
with a center city and contiguous suburbs is 
selected as our “market boundary” as it is 
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within this economy that the major interac- 
tions following fiscal reform are likely to 
occur. 

For this analysis I assume that the level 
of educational services per child (£) can be 
supplied at a constant cost per child and 
that all school districts are equally efficient 
in providing E. I denote the cost per child 
of providing E units of education as k(E). 
Assuming further that the marginal and 
average costs per child of increasing E are 
equal over the relevant output ranges 
(K(E)/E = k'(E)), we can define educa- 
tional output in expenditure units 
(K(E)/E = 1) with no further loss of gen- 
erality.? 

To pay the costs of education, the school 
district is assumed to use only a tax against 
the market value of residential and com- 
mercial/industrial property. The effective 
local tax rate (r) is assumed to be propor- 
tional against all property values in each 


*For recent evidence on the constant cost per child 
assumption, see Terence Wales and Werner Hirsch. 
Less firmly based is the assumption that all school dis- 
tricts are equally efficient in providing £. This neglects 
two facts, both of which suggest center city school 
costs may exceed suburban costs. First, if there are 
significant peer group effects on learning, those com- 
munities with more favorable socioeconomic mixes 
will have lower per child costs in providing equal £’s. 
Second, if some communities must pay higher factor 
prices for equal inputs—most likely teachers—they too 
will have higher costs per child. Unfortunately we lack 
tight evidence on the relevant parameters to predict 
exactly the size of any cost bias against center city 
children. But recent work suggests the bias may not be 
too large. Joseph Antos and Sherwin Rosen have esti- 
mated the wage premiums needed to attract a white 
male suburban teacher to the center city as at most 
$1,400/year. Given an average center city teacher/ 
pupil ratio of .04, the premium is $56/student. For a 
common $1,000/student bundle of school inputs, the 
suburbs pay $1,000 and the center city pays $1,056 or a 
premium of 5 percent. The production function work 
of Donald Winkler, Richard Murnane, and Anthony 
Boardman et al. on peer group effects imply a possible 
additional 5 to 10 percent cost premium for equivalent 
service levels of center city children. Yet even if per 
child school costs are 20 percent larger in the center 
city, the qualitative conclusions of this research would 
be little changed. Quantitatively, the equal school 
spending plans and the pro-poor, pro-center city pro- 
posals would be made to look more pro-poor to com- 
pensate for higher costs, but the pro-middle class, 
pro-suburban policies would be little altered. See Sec- 
tion IV. 
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community, but of course the rate can vary 
from town to town.? The tax rate is set to 
insure that property tax revenues meet the 
per child costs of providing Æ minus any 
matching aid (at a percentage rate m) or 
lump sum aid (at z per child). If B is the per 
child market value of the local tax base then 
r is defined from the budget identity as 


(1) r= kK(E)(1 =m) — Z 


Given k(E), B, m, and z, each community 
must select a level of E and, in turn, r. I 
shall assume that a consensus on Æ and r 
emerges which reflects the preferences of a 
decisive subset of community voters (for 
example, the median voter with majority 
rule) and that this decisive subset remains 
decisive through the economy’s adjustment 
to any reform of school finances. The model 
in effect “freezes” the local political struc- 
ture. While clearly open to question—par- 
ticularly from advocates of a pure Downs- 
ian-style politics—this specification of local 
fiscal choice seems to accord reasonably 
well with the facts of school budgeting.‘ 

The preferences of this decisive resident- 
representative for education and private in- 
come defines a demand schedule for E: 


(2) E = g(7,z,1) 


where 0E/dr < 0, dE /dz > 0, ðE/ðl > 0, 
and where 7 is the marginal tax cost to the 
decisive resident of E, z is exogenous aid 
per pupil, and Z is the decisive resident’s 
before-local-school-tax income. The mar- 
ginal tax costs of E are simply the change in 
taxes which follow a change in E. I assume 
all decisive voters deduct local taxes from 
federal and state income taxes at their mar- 
ginal tax rates (whose weighted average is 
w) and, when available, receive property 


3 Assessment rates are assumed to be uniform across 
all properties. The analysis below generalizes to non- 
uniform assessment rates provided the relative assess- 
ment rates remain invariant to aid changes and popu- 
lation movements induced by such changes. 

4For evidence that an identifiable and stable decisive 
subset seems to control the school budget—both in big 
cities and in small towns—see the papers by Roscoe 
Martin, Arthur Vidich and Joseph Bensman, Warner 
Bloomsberg and Morris Sunshine, and Robert Lyke. 
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tax credits at rate A(O < A < 1) per dollar 
of local taxes against their income tax obli- 
gations. While the rae w of deduction- 
based relief is given by the federal and state 
tax codes, the rate of the property tax credit 
Ais a “free” parameter which can be set by 
policymakers for schocl fiscal reform. The 
combined effects of deductions and credits 
gives an out-of-pocket cost of a dollar of 
local taxes of (1 — w — A) = v. If b is the 
decisive resident’s own: tax base, then net 
taxes will be wrb, anc the marginal cost 
schedule will be 


(3) 
+ = d(arb)/dE = wb(ér/dE) + xr(db/dE) 


Empirically, the second term on the right- 
hand side of (3) is small and for clarity 
dropped here. (It is kep= for the simulations, 
however.) Thus 


(3') Tœ x(1 — m)b/B 


using (1) and our assumption (and normal- 
ization) that k/E = E' = 1. Substituting 
(3’) into (2) defines tne locally preferred 
level of public education. The term Ep in 
Figure 1 illustrates the equilibrium level of 
E for To, Zo, and J). Given Ey and (1) we can 
solve for ro. 

School fiscal reform directed at altering 
the levels and distribuzion of Æ and r op- 
erate in this model through one or more of 


S 
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the fiscal instruments: m, z, A (and there- 
fore x), and B. Each instrument has an ob- 
vious direct effect on E. Increasing m, B, or 
à shifts 7 downward leading to an increase 
in EF to E,. An increase in z shifts the de- 
mand schedule outward (not shown in Fig- 
ure 1) which also increases E. The impact 
on the net tax rate mr is not so obvious, a 
priori. Increases in m, B, A, and z all reduce 
wr, but the induced rise in E increases wr. It 
is an empirical matter, but recent evidence 
suggests aid increases are shared between 
increased expenditures and reduced taxes. 
These initial adjustments are the familiar 
story. 

In fact, however, we should expect much 
more in a metropolitan economy of fiscally 
competitive school districts. Fiscal reforms 
which significantly alter the relative fiscal 
attractiveness of local communities will 
alter the pattern of family location, and, if 
housing sites are fixed in each community, 
local land values will change as well. 
Changes in local tax rates will alter family 
after-tax incomes and firm after-tax profits, 
leading to possible changes in housing and 
capital investments. These are clearly long- 
run changes, but they may have significant 
effects on local tax bases. Specifically b and 
B may change following aid reform leading 
to a long-run shift in 7, for example, from 
7, to rT, in Figure 1 if the ratio (6/8) rises. 
Previous work on school fiscal reform and 
the grants literature generally has neglected 
these long-run adjustments in fiscal base.° 
This model incorporates them explicitly. 


SIn the education finance literature, see David Stern 
and Martin Feldstein. Strictly speaking Feldstein’s 
interests were in identifying the structural facts needed 
for designing a wealth neutralizing aid formula rather 
than in predicting new school spending once his for- 
mula had been adopted. Had he pursued the prediction 
problem, he would have had to face the general equi- 
librium questions treated here. Eytan Sheshinski has 
specified a general equilibrium grants model which al~- 
lows for housing stock adjustments, but it involves 
only one community so the capitalization feedbacks 
are necessarily omitted. George Meadows has built a 
capitalization model similar to the one presented here 
to test for the presence of Tiebout equilibria. I agrze 
with his approach except that he uses changes in home 
and land values as synonymous, which is of course 
true only if there are no housing stock adjustments. 
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To do so, we need to specify the deter- 
minants of b and B. 

The property base of the decisive resident 
in town i (b°) is equal to the market value 
of his stock of housing plus the value of 
his land:® 


(4) bi = pi + py: H! 


where py is the cost of housing (housing 
stock is elastically supplied in all commu- 
nities), pj, is the price of land in town i, and 
H‘ is town i’s decisive resident’s stock of 
housing. Land values in town i are deter- 
mined by the long-run availability of sites 
(S'), local nonfiscal amenities (commuting 
distance, clean air) in towns i (Q‘) and 
towns j (QO, j = i), own fiscal position 
(E', r‘), and the fiscal position of neighbor- 
ing communities defined by BY), m, and 
z0 (j = i 

(5) pi = B(E4r'; BO, m™, 2; QQ; S°) 


I assume dpi /dE' > 0, dpi /dr' < 0, and 
dpi /a(-)i< 0 (- = B,m,z).’ This is the 
now familiar capitalization equation impli- 
cit in recent studies of the Tiebout process.” 

The decisive resident’s demand for hous- 
ing, measured as the stock H, is a function 
of the family’s after-local-tax income (Y') 
and their effective price (construction plus 
tax costs) of housing (p°): 


(6) H' = h(p', Y’) 


where 0H/ép <0 and @H/@Y > 0. The 
exact expressions for pf and Y' are some- 
what involved and need not be reproduced 
here. (See the author, 1977a.) The main 
point to note here is that as the net tax rate 
mr‘increases, Y' declines but p’ rises. Hence 


6As tax rate r is an effective tax rate equal to the 
nominal rate times the assessment rate, the resident's 
tax base is the market value of his property. See fn, 3 
above. I assume all decisive residents buy an equal size 
plot of land; zoning restrictions and the fact that my 
suburbs are all commuting suburbs of New York City 
lead to approximately uniform average plot sizes 
across towns. 

7The specification in (5) is not perfectly general as I 
have neglected the effects of tax-financed changes in 
EY) j = i) on p}. Empirically, however, this effect is 
small. See the author (1977a). 

8See for example Wallace Oates (1969, 1973), and 
most recently Meadows. 
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an increase (fall) in rf leads to a fall (in- 
crease) in HÌ. 

The community’s property tax base (B) is 
composed of residential property (Xb over 
all families in town ¿) plus commercial/ 
industrial property. For this analysis, I as- 
sume firm relocation does not occur follow- 
ing school fiscal reform (I know of no con- 
vincing evidence one way or the other on 
this point), but that firms do adjust their 
investment decisions as local tax rates on 
capital are altered. Specifically, the com- 
mercial/incustrial capital stock in town i 
(K’) depends on r’ as: 


(7) Ki = I(r...) éK/ar' <0 


These seven equations for each town plus 
each community’s fiscal base identity con- 
stitute a long-run model for the metropoli- 
tan public school economy. The model 
specifies equilibrium values of ri Ei ri pi, 
H', K‘, and b' for each of the i communities, 
given the levels of pre-local-tax family in- 
comes and policy determined values m, z, 
and à.’ The value of B may be either exoge- 
nously determined by policy through vari- 
ous tax base equalization schemes (see 
Section II) or defined endogenously as 
equilibrium residential plus commercial/ 
industrial property. 

As an example of how the long-run fiscal 
base adjustment process might operate, 
imagine that town 7 in Figure 1 receives a 
relatively large increase in its matching rate, 
m'. The tax price falls initially from Tọ 
to r; and Æ rises to £,. In addition, r is also 
likely to decline initially. As m‘ has now 
risen relative to other m/s (j = i), town i 
will now be fiscally more attractive, and 
potential new residents will bid up land 
prices. In addition, the fall in z will stimu- 
late housing improvements or expansion 
and firm investment. Thus, both the de- 
cisive resident’s base (b) and the commu- 


9The assumption that pre-local-tax incomes are 
exogenous is the usual assumption in Tiebout-type 
models such as this one. For a justification in the con- 
text of this small region model, see the author (1977a, 
fn. 5). Note that I have also implicitly assumed the 
number of children in each community is exogenous. 
This seems reasonable for our sample cities with their 


. fixed supply of residential sites. 
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nity’s base per child (&) are increased. The 
two changes have offsetting effects on 7’; 
increases in b' increase r’ while increases in 
B' reduce r’. But in communities where fis- 
cal capitalization occu-s and where housing 
investment is more sensitive than firm in- 
vestment to changes im z, bf will rise propor- 
tionally more than B causing (6'/B‘) and 
therefore r’ to rise, sav to 7,. An identical 
adjustment with all the signs reversed oc- 
curs for cities receiving a relatively small 
increase or reduction in matching aid. In 
this example, the long-run effects partially 
offset the initial impae effects of aid on £. 

Similar long-run stcries can be told for all 
fiscal reform measures, and the reader is re- 
ferred to my 1977a paper for an extended 
discussion. That studz shows the long-run 
adjustments are signifcant; E, is often 5 to 
20 percent larger (sma_ler) than £, for com- 
munities receiving d-fferentially large in- 
creases (reductions) ir fiscal aid. 


B. Demand for Private Education 


One of the major worries of those plan- 
ning the fiscal reform of metropolitan 
schools has been the fear that a heavily 
redistributive reform will drive richer fami- 
lies from the public system and into private 
schools. A major exodus will probably 
undo any initial equaizing effects of aid on 
school spending, wita perhaps the added 
side effect of encouraging further income 
segregation in housin2 patterns as the rich 
retreat to private school enclaves. It is im- 
portant therefore that we be able to predict 
the likely effects of fizcal reform on the de- 
cision to use private sthools. 

The model that we develop here is a pure 
economic model; families prefer public or 
private schools simphy by the criterion of 
maximizing family sa isfaction as a function 
of after-tax and private school income and 
education. Religious or ethnic preferences 
are not at issue. Our enalysis assumes that a 
family who drops ou. of the public system 
must continue to pey local school taxes; 
there are no private school enclaves which 
allow a family to totelly escape the obliga- 
tion of local taxes. 

In Figure 2, v(p, Y) is the family’s de- 
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FIGURE 2 


mand for education when purchased pri- 
vately where p is the price of private school- 
ing and Y is after-local-tax income. Here p 
equals the constant per unit costs of public 
schooling (p = 1). For families in the 
private system with income Y the preferred 
level of private education is £, and dispos- 
able income after local taxes and private 
schooling is Y,, = Y — E,, 

How does the public. “school bundle 
(Y,£,,) compare to the private school 
bundle (Y, Ep)? As Y > Y, always, the 
private school bundle can only be preferred 
if the family demands privately more educa- 
tion than their public system now provides 
(E,, > Epu). When the public school offers a 
family less than it would prefer to buy pri- 
vately, the public system must “bribe” the 
family through increased private income 
(Y > Y,,) if it is to remain within the public 
system. How big must the compensation 
be? The answer is the area under the com- 
pensated demand curve (dd) in Figure 2 
through point 0 from Ep, to E,,-—area 
C + B. Does the school district offer the 
family compensation greater than C + B? 
Since the family must pay local taxes 
whether it uses the public school or not but 
private school tuition is paid only when the 
family uses the private school, the school 
district essentially offers families who 
choose Ep, rather than Æ, a savings of 
areas A + B, that is, the saved tuition cost 
of private schooling. Area B + C is the 
compensation required before the family 
will accept Ep, while area A + B is the 
school district’s ; “offer.” Ifd+B>B+C 
(or A > C), then the public school system 
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is preferred. If A+B<B+C (or 
A < C), then the family exits to the private 
system. For a given level of Epu, area C is 
larger and exit is more likely as the family’s 
demand curve for education (v~? (+) in Fig- 
ure 2) shifts outward. When education is a 
normal good, the rich are therefore more 
likely to leave the public system. 

Using this model and given estimates of 
v(p, Y), the fact that p = 1, and knowing 
E,,and Y for each family in the region, we 
can estimate for each fiscal reform proposal 
both the number of public school families 
who exit to private schools and their chosen 
levels of £,,. I make such calculations as- 
suming each family takes as given its town’s 
new long-run level of E,, following reform, 
tliat there is no systematic shopping for pri- 
vate school enclaves, that private schools 
are available, and that public school dis- 
tricts do not adjust E,, in response to 
wealthy families’ threats of exit. The value 
of E, used as the basis of the consumer’s 
surplus calculations is based on an esti- 
mated family demand for education sched- 
ule (see Section Ic below), an after-local-tax 
income level using the new, postreform 
spending and tax base levels in each dis- 
trict, and the assumption that price of pri- 
vate schooling equals 1. No dynamic 
feedbacks of exit back to spending are 
calculated. This exit model therefore gives 
only the impact effect of fiscal reform on 
private school use. If these impact estimates 
are large, say 30 percent or more of the re- 
gion’s children exiting to private schools, 
then the remaining public system may begin 
to unravel as private school enclaves form, 
as the loss of the rich leads to declining B’s 
in nonenclave communities, as E,,’s fall, 
and as the not-so-rich then find it advan- 
tageous to exit. If the initial losses are 
small, however, the impact estimates may 
be reasonably close to the true long-run 
decline in public school families. 


C. Empirical Specification 


The key equations of the public and pri- 
vate education models specified above were 


estimated for a portion of the New York 
metropolitan school economy—New York 
City plus fifty-eight Long Island school dis- 
tricts for the fiscal year 1968-69. The full 
details of the estimation process are de- 
scribed elsewhere (see the author, 1977a; 
1978) but the central results and assump- 
tions can be summarized here. 

Family demands for elementary and sec- 
ondary education (measured as instruc- 
tional expenditures per pupil) were esti- 
mated using a variant of the median voter 
model proposed by Ted Bergstrom and 
Robert Goodman. The somewhat novel 
feature of the specification used here is that 
information on voter participation in school 
referenda is introduced, and I perform a 
direct test of the hypothesis that the family 
with the median income is the decisive 
voter. For my sample districts we cannot 
reject the null hypothesis that the median 
income family is decisive (see my 1978 
paper). In each district then 64 J, Yf, and 
t’ correspond to the family with the median 
income. The elasticity of E with respect to r 
is estimated as —.41, the elasticity of E 
with respect to Z as .60, and the elasticity of 
E with respect to z as .37. All parameter 
estimates are statistically significant at the 
.9 level and fall within the range of previous 
estimates. 

An Oates capitalization equation was 
also estimated for our sample cities. The re- 
sults are nearly identical to those in Oates 
(1973); full capitalization of exogenous 
shifts in own-local-school-tax rates (r°) are 
indicated. From the Oates equation which 
uses median home value (bf = pi + pyH') 
as the dependent variable we can infer land 
price changes (Ap}) if we know the equilib- 
rium effects of tax rate changes on housing 
stocks. These can be computed from a 
specification of the housing equation (see 
below). Cross-capitalization effects—the 
change in pi as we change BY), m~), and 
z0) for j = ican also be computed from 
the Oates equation if we assume (i) a uni- 
tary price elasticity of demand for land (see 
Mahlon Straszheim, Table A.6), (ii) fixed 
and nearly equal average size of residential 


land sites, and (iii) that all towns are , 
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equally competitive for residents.’° The full 
specification of the capitalization model is 
described in my (1977a) >aper. 

The demand for resicential housing fol- 
lows Frank de Leeuw’s estimates, The price 
elasticity of demand for H is —1.0 while the 
income elasticity of demand for the stock of 
housing is set at 1.4. The elasticity of com- 
mercial/industrial capitel stock with respect 
to r' is given a value of —.25, and I assume 
approximately 90 percent of taxable com- 
mercial base is held as capital (see Peter 
Mieszkowski). 

Family demands for private education 
are based on the estimeted median voters’ 
demands for public eduzation; schooling is 
schooling. The previously estimated median 
voter demand equation implies 


Epr = v(p, Y) = 5 „p7“ ys 


Area C is then measured by the triangular 
approximation .5(E,, Ep) | dp/dE |, 
where | dp/dE| is the absolute value of the 
slope of the compensated demand schedule 
and equals the inverse of the substitution 
- term defined from v(p, Y) at Ep. Area A 
equals £,,. Area C vs. area A comparisons 
were made for each famaly in the region as- 
suming that the family income distribution 
in each town is stable aid lognormally dis- 
tributed. 

The simulation algo-ithm used to ap- 
proximate the new equilibrium values of 
public education and after-tax incomes (Y) 
is based on a first-order, linear approxima- 
tion to the changes in public education and 


10The equally competitive assumption is probably 
not valid for New York City (NYC), but sufficient 
time-series data were not ava lable to estimate a NYC 
capitalization equation directly. Our only recourse is 
sensitivity analysis. Two specifications were tried. 
(i) As a nonparticipant in the suburban land market. 
Fiscal changes are never able to move people into or 
out of NYC. Here dp} = 0 fer NYC and dp}, for the 
suburban communities is defined independent of NYC 
aid changes. (ii) NYC as viatle but unique option for 
fiscally induced relocations with our capitalization ef- 
fects of a NYC tax rate change equal to .5 the sub- 
urban own effects as estimated from the Oates equa- 
tion. The results reported in Section III proved 
basically the same under the two specifications (see my 
1977b paper), so only the simulations using specifica- 
, tion (ii) are reported here. 
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local tax rates from their existing levels. 
Private education and Y,, follow from the 
demand for private schooling education 
given above. The details are provided in my 
paper with Wolf. 


II. Aid Reform Proposals 


Grants-in-aid available to our sample 
school districts for the fiscal year 1968-69 
were dominated by state aid provided 
through a lump sum aid formula (called 
“foundation aid,” see below) of the form,"! 
z œ~ 704 — .006B. Districts also received a 
small amount of aid from federal matching 
aid programs (school lunch, vocational edu- 
cation, Title I); this aid was held fixed in 
the following analysis. As possible replace- 
ments for the existing New York school aid 
formula, we shall consider five commonly 
mentioned reform proposals plus variations 
in the state’s present foundation aid plan. 

Foundation Aid (FA): Foundation aid is 
the most prominent of current state-to- 
local school aid plans and awards each dis- 
trict a lump sum amount per child ($z) 
defined by z = z) — z,B (z > 0), where B 
is the market value of each district’s per 
child tax base. The state sets a foundation 
level of school spending (z)) and then re- 
quires each district to support that level at a 
tax rate of z,. The district receives the dif- 
ference between zo and their required con- 
tribution (z; B}. 

Foundation Aid with a Spending Limit 
(FALIM): The FALIM program considered 
here is that recommended by the President’s 
Commission on School Finances. Each dis- 
trict receives a guaranteed (foundation 
level) amount of $z) per child. The district 
is then free to supplement this amount from 
their own tax revenues up to 10 percent of 
Zo. Thus, Zọ < E < zo(1.1). Under this 
specification of FA LIM, local school spend- 


ll The foundation aid formula was estimated econo- 
metrically for our sample districts: 


z = 704 — 006 B R*=.71 
(18) (.0004) 


(standard errors in parentheses) 
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ing is largely (at least 91 percent) state 
financed and is tightly controlled by the 
state through the choice of zy. In effect, 
FALIM is a state financed school system. 

District Power Equalizing Aid (DPE): 
The DPE scheme examined here guarantees 
to each community a target fiscal base per 
child (B*) from which it can finance its 
school spending. The target base is pro- 
tected by grants-in-aid which fill the gap 
between the revenues raised on own base 
and those raised at the same tax rate but 
with B* as its base: Aid = r(B* — B). This 
scheme is a “linear” DPE plan in that it 
guarantees to each district a linear relation- 
ship between r and school resources per 
child. (Non-linear DPE schemes are pro- 
posed in John Coons et al.) The DPE 
linear aid formula is equivalent to the 
familiar percentage equalization formula, 
Aid = (1 — B/B*) (Tax Revenue), as r = 
Tax Revenue/B*. Note when B > B*, 
Aid < 0; fiscally rich districts are required 
to contribute to the state aid pool. 

DPE Aid with No Recapture (DPENC): 
This plan operates identically to DPE ex- 
cept that no districts receive a negative aid 
level— that is, there is no aid “recapture.” 
For districts where B > B*, Aid = 0. Most 
DPE formulaes now in use are of this form. 

Matching Aid (MA): With MA the 
state agrees to share the costs of schooling 
at the rate of m per dollar of local spending, 
0<m < 1. I adopt a Title I specification 
of matching aid by allowing m to vary in- 
versely with district mean family income: 
m = m — m, (District Mean Income).'” 

Tax Credit (TC): Of the six proposals, 
TC is the only plan which gives fiscal as- 
sistance directly to families. A property tax 
credit gives each family a credit against 
their state income tax of $A per dollar of 
local school taxes. If local property taxes 
„are also deductible from federal income 


12 Feldstein’s analysis of wealth neutrality proposals 


suggests relating m to each district’s fiscal base. I do 
not consider such proposals explicitly here, but for my 
sample communities fiscal base and mean income are 
closely related implying our MA analysis based on in- 
come gives a reasonable approximation to effects of 
Feldstein's formula (suitably scaled) based on fiscal 
base. 
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taxes (at the marginal tax rate w) then each 
family in effect pays $r(= 1 — w — A) per 
dollar of local school taxes. For these simu- 
lations 0 < A < (1 — w”), where w” is the 
highest marginal tax rate of a tax deducting 
family. The upper bound insures that 
school tax relief does not become a de facto 
income subsidy (a < 0). 

Financing Fiscal Reform: As each of 
the aid policies above involves a transfer of .. 
taxable resources from one community to f 
another, the state government must have a 
taxing mechanism to affect these transfers. 
I assume that fiscal reform is paid for 
through a proportional state tax on income 


_ (D and that this tax has no work disincen- 


tive effects. The financing of aid by taxing 
income raises additional feedbacks in the 
model. Changes in income (J) can change 
public school spending, housing stocks, and 
the relative attractiveness of private schools. 
These long-run effects of aid financing are 
explicitly incorporated into the analysis. 


ITI. Selecting Preferred Reforms 


‘eal 


The school fiscal reform debate is a prime 
example of a nonincrementalist policy de- 
bate. Recent state court rulings or the threat 
of judicial action has spurred several states 
(for example, California, New Jersey, Con- 
necticut, and New York) to begin major re- 
drafting of their state aid laws for financing 
local schools. Small changes of existing aid 
schemes are not legally or politically ac- 
ceptable alternatives. With large policy 
changes, however, legislative intuition 
based on past experience may no longer be 
a sound guide to preferred policies. Past 
winners may now be losers and old losers 
can become winners. In such situations a 
formal evaluation rule may be needed to 
assist legislators through the maze of re- 
form options. The rule will require a clear 
articulation of legislator preferences. No 
mean task to be sure, but if done with care 
and applied with caution the advantages for 
reasoned public choice are sizeable." 


13Abram Bergson sees this approach as the appro- 
priate role for use of the social welfare function: “.. 
We may usefully refer to it [SWF] if we are clear first ' 
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A. Evaluation Rules 


For this analysis I assume that legislators’ 
preferences over schoo. reform depend on 
the levels and distribution across families in 
the region (f = 1,..., F) of after-education 
family income (y,) and per child education 
(measured as instructional expenditures per 
pupil). After-education Family income is de- 
fined as before-reform income (I) minus 
local school taxes minus state aid reform 
taxes minus private school expenditures 


(= tuition) plus the annual value of the 


capitalized changes in the value of the 
family’s residential plot 

The legislator’s preferences are assumed 
to be reducible to the evaluation rule: 


(8) W -{> U( yy, Ey y<l 


where U(y,, Ey) is the planner/politician’s 
evaluation of family f’s postreform posi- 
tion and is specified here by U = pAE;~* 
with 0 < A < 1. The parameter A defines 
- the relative importance of education vis-a- 
vis after-education spendable income. The 
larger the legislator’s velue of A, the less im- 
portant he or she views schooling as a deter- 
minant of family welfa~e. The parameter y 
defines the legislator’s relative aversion to 
inequality in the dastribution of the 
Uly E) When y = 1, all families are 
weighted equally and the legislator’s W re- 
duces to the familiar Benthamite evaluation 
rule measuring regiomal welfare as the 
simple sum of family welfare. When y is 
large and negative, W weights more highly 
these families with low values of U( yy, Ep). 
As y — —«, W collapses to the Rawlsian 
maximin criterion: select those policies 


that welfare economics is envisaged essentially as a 
form of counselling. ... The counsel consists of impli- 
cations of some criterion of social welfare, that is, 
some values delimiting the ‘social welfare’ attaching to 
different social states, and hence providing a basis for 
ordering such states.... The counsel ... might be 
proffered to citizens generaly, but is usually intended 
especially for public officials” (p. 186). On various ap- 
proaches for inferring legislators’ preferences, see Leif 
_ Johansen. For an approach consistent with the evalua- 
tion rules proposed here see the author and Wolf. 
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which maximize the welfare of the worst 
off.'4 Given a legislator’s values for A 
(0 < A < 1) and y (< 1) and our general 
equilibrium model of educational finances, 
we can ordinally rank all fiscal reforms by 
the rule W. 

To illustrate the usefulness of this ap- 
proach, I have ranked each of the six re- 
form proposals of Section II against three 
rather different specifications of W. The 
first evaluation rule is a Benthamite utili- 
tarian criterion (WU) setting A = .83 and 
y = 1. Thus WU favors the lower-middle 
and middle class families who account for 
most of the region’s population.” A value 
of A = .83 implies that the legislator would 
like to see, on average, each family devote 
about 17 percent (= 1 — A) of its prere- 
form income to (state plus or private) edu- 
cational spending, leaving 83 percent for 


other goods and services ( y,).'° In 1970, the 


average New York metropolitan area fam- 
ily did spend approximately 17 percent of 
its income on state plus local school spend- 
ing. Thus, setting A = .83 implies legisla- 
tor approval of the average family’s 1970 
performance. The rule WU is probably a 
good indicator of a pro-middle class legis- 
lator’s preferences. 

The second evaluation rule is an approxi- 
mate Rawlsian rule (WR) setting A = .83 
again but giving y a value of —10, the 


14See Sidney Alexander. 

l5In 1969 for the New York Standard Metropolitan 
Statistical Areas (SMSA), approximately 55 percent of 
the families had annual incomes between $5,000 and 
$15,000. As I am using approximately one-third of the 
total New York suburban school districts which sur- 
round the city, I scaled all New York City enrollment 
and family population numbers to one-third their true 
values to retain the true regional income distribution 
numbers, 

\6Maximizing U = ypE l-A subject to constraint 
I = yet Ey-2 (each family has ~ 2 school-age chil- 
dren) yields as the legislator’s preferred family de- 
mand, 2:E, = (l — A). 

17In 1970, mean family income in the New York 
metropolitan region was about $15,700 with mean 
state plus local spending for educational instruction 
of $1,165 per child. With an effective state plus federal 
tax rate for noneducational spending of ~ .13, our 
before-local tax f equals (15,700*.87) = $13,700. Thus 
17 percent of /(= 1,165*2/$13,700) was devoted to in- 
structional expenditures by the average family. 


116 e 


largest negative number the computer could 
employ when calculating WR. The function 
WR seems a reasonable approximation to a 
pro-poor legislator’s preferences. 

The final evaluation rule is a normalized 
variant of W designed to rank policies ac- 
cording to their equalizing impacts on the 
region’s distribution of education. The nor- 
malization is achieved by dividing W in (8) 
evaluated at A = 0 (only education mat- 
ters!) by an “‘adjusted”’ mean level of school 
spending. The result is an Atkinson inequity 
measure for the distribution of education 
(see A.B. Atkinson) which I denote by 
WEQ: 


(9) WEQ = E/E 


where Æ is the average level of E received 
by all children from public and private 
schools and É is the amount of E, which if 
it were equally distributed, would give an 
outcome which the decision maker would 
consider to be equally as good as the exist- 
ing, possibly unequal distribution of £.'8 If 
the legislator shows any aversion to in- 
equalities (y < 1) and if the present distri- 
bution 1s anything but perfectly equal then 
E > Ë and WEQ <1. Generally, 0 < 
WEQ < 1. For a given value of y, the 
larger is WEQ the more equal is the ob- 


18 Assuming all F families have two children and 
letting E = ));E,/F and defining Ë by the equality 


(ENN _ Woo = {zen 
we can easily show the normalization 


WEQ = Wyo /(2Ey/F'!7) 
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served distribution of education.’ Policies 
which maximize WEQ should presumably 
appeal to supporters of Serrano.” For these 
simulations a moderately proequalizing 
value of —.5 was chosen for y. 


B. Some Simulation Results 


Tables 1-3 summarize the preferred 
policies under WU, WR, and WEQ. First, 


the best policy parameter values were . 


chosen for each of the six proposals listed in: 
Section II.” The W maximizing parameter 


19Tf decision makers dislike inequalities in the dis- 
tribution of £, then presumably they would pay a 
premium in reduced E to see the distribution made 
more equal. Interpreting Æ as the “equality equiva- 
lent” of the distribution of E in a manner fully 
analogous to the usual interpretation of a distribu- 
tion’s certainty equivalent, then the size of this pre- 
mium is measured by E — E. The index WEQ is just 
one minus the percentage reduction in Æ which the 
planner will forego to insure perfect equity: WEQ = 
| — (E — E)/E. The larger is WEQ, the smaller is the 
relative size of the decision maker’s premium, and 
hence the “more equal” he or she views the distribu- 
tion. 
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20There is some question whether Serrano and its ~ 


progeny require equal spending or simply wealth neu- 
trality. The wealth neutrality objective (school spend- 
ing independent of local tax base) is analyzed nicely 
in Feldstein. I read the spirit of these cases as equal 
spending cases, however, with wealth neutrality the 
current vehicle to that end. If wealth neutrality does 
not give equality (and the results here suggests it may 
not), then the lawyers and any sympathetic courts will 
be back looking for new remedies. Table 3 below sug- 
gests new candidates. 

2l Policies were searched in the following intervals 
for the optimal parameters: B in $1,000 units; zg in $10 
units and z; im .005 units; mọ and m; in .01 units; and 
Ain .01 units. 


TABLE 1—WU RANKINGS 
Optimal State _ , Percent 
Policy Rank Parameter Values Tax Rate E NYC/SUB Exit 

DPE 1 (Best) B* = 37000 0 930 Bf 13.7 
FA 2 Zo = 2150 .039 1036 ST 10.3 

Z7 = .05 i ` 
TC 3 A= 30 018 | 913 .90 12.7 
Existing 4 Zo = 704 .060 1165 92 0 

Aid Zz; = .006 

DPENC 5 B* = 44000 .020 962 72 11.3 
MA 6 mo = 0 0 869 .78 22.0 

m; = 
FALIM 7 (Worst) Zo = 1080 .138 1187 s] =0 
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TABLE 2—WR RANKINGS 


Optimal 
Policy Rank Parameter Values 
FA 1 (Best) Zo = 40 
Z; = ~ OF 
TC 2 A = .30 
Existing 3 Zo = 704 
Aid z; = .006 
MA 4 Mo = „17 
m = 02 
DPE 5 B* = 37000 
DPENC 6 B* = 13000 
FALIM 7 (Worst) Zp = 1060 


values along with requred state aid tax 
rates are listed in Tables 1-3. (The supple- 
mental state tax rates required to support 
each aid scheme may se2m a bit high, but 
it should be remembéred the aid plans are 
supported by only a proportional tax on 
residential income; state sales taxes or cor- 
porate taxes are not used here.) Also re- 
ported for each preferred policy are the 
resulting mean levels of spending on in- 


“struction (E), the New York City to mean 


suburban school spencing ratio (NYC/ 
SUB), and the percent of children who 
leave the public system jor private schools 
following reform (Percent Exit). Each of 
the six preferred proposels are then ranked 
by the computed values of WU, WR, and 
WEQ. As a point of reference the existing 
New York state aid plam is also included in 
Tables 1-3 and ranked egainst the best re- 
form proposals. 

Space limits detailed comments on these 
results (available in a longer version of this 


State M Percent 
Tax Rate E NYC/SUB Exit 
054 1152 92 2.2 
.018 913 90 12.7 
.060 1165 92 0 
~0 872 .91 20.3 
~0 930 -75 13.7 
0 869 78 22.0 
.132 1166 | ~0 


paper), but some highlights should be 
noted. 

1) Surprisingly the district power . 
equalizing proposals (DPE and DPENC) 
which have been so strongly pushed by 
lawyers and equity proponents (for ex- 
ample, Coons et al.) do very poorly under 
the equity (WEQ) and pro-poor (WR) 
criteria, but under the efficiency oriented 
utilitarian criterion (WU), DPE rises to the 
top of the list. Why? 

The top performance of DPE against WU 
is attributable to its unique self-financing 
provision which increases the effective local 
school property tax rates in fiscally rich 
towns (B > B*, Aid < 0) to finance school 
tax rate reductions in fiscally poor towns. 
When &* is near the region’s mean fiscal 
base per child, DPE becomes largely self- 
financing; no state tax on personal income 
is needed. This is exactly what happens 
when B* = $37,000/child (see Table 1). The 
net effect is sizeable tax relief for the many 


TABLE 3—WEQ RANKINGS 


Rank Optimal 
Policy (WEQ) Parameter Values 
FALIM 1 (.9999) Zp = 1080 
MA 2 (.9939) l mo = 3.55 
mM, = 16 
FA 3 (.9909) Zo = 760 
Z; = 01 
Existing 4 (.9884) Zo = 704 
Aid zı = .006 
TC 5 (.9783) A=, 
~ DPENC 6 (.9737) B* = 56000 
DPE 7 (.9735) B* = 56000 


State M Percent 
Tax Rate E NYC/SUB Exit 
.138 1187 1,00 5 
.102 968 .96 7.2 
.048 1074 85 2.2 
.060 1165 92 0 
.018 913 .90 12.7 
.044 1035 72 6.1 
.043 1038 2 5.9 
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residents of the fiscally poor bedroom ` 


suburbs. And as their communities now 
face a lower equilibrium tax price for edu- 
cation, Æ rises too. The families who are 
hurt the most by DPE live in the fiscally 
rich residential suburbs. School tax prices 
rise significantly leading to a fall in both y 
and E£. New York City families see a slight 
rise in tax prices as the city’s initial tax base 
exceeds B* (= $37,000) and educational 
spending falls from $1,123/child with cur- 
rent aid to $760/child with DPE. But the 
zero state tax rate for DPE provides New 
York City residents with significant tax re- 
lief over the present aid plan (using a 6 per- 
cent tax rate), and on balance the increase 
in y compensates for the fall in Æ. With 
DPE at B* = $37,000/child, the large mid- 
dle class gains, the rich suburbs lose, and 
New York City residents about “break 
even.” Note that DPENC which constrains 
Aid > 0 does not have the self-financing 
provision used by DPE. Hence its poor per- 
formance under WU. 

For the same reason that DPE helps the 
suburban middle class, we also see that 
under WR it huris, or does not help very 
much, the center city poor. Under WR the 
best DPE policy is to keep B* at $37,000. 
The DPENC, which cannot give the poor in 
New York City any tax relief at all without 
drastic reductions in Æ, is a very poor WR 
performer; the reason is New York City’s 
relatively high initial fiscal base of $43,300/ 
child. 

But why does DPE do so badly under 
WEQ, presumably the objective for which 
it was designed? The reason is apparent 
from Figure 1. Low-base, low-spending 
school districts originally see a fall in their 
tax prices with DPE (to say 7,) and thereby 
increase E. High-base, high-spending dis- 
tricts see a rise in 7 thereby reducing F (a 
short-run increase in equity). In the long 
run, strong capitalization and housing stock 
adjustments (increasing b in low-base 
towns, reducing b in high-base towns) re- 
turn tax prices to near their starting values 
(T2 — To). The long-run result is a distribu- 
tion of E not very different than the no-aid 
status quo. There are other non-DPE plans 
which do much better against WEQ. 
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2) Foundation aid appears to be a rea- 
sonably flexible reform policy, doing well in 
the ordinal rankings against all three cri- 
teria. But note the optimal parameter values 
change radically as we move from WU to 
WR to WEQ. Under WU, emphasis is on 
helping the middle class so aid goes only to 
those communities with equilibrium tax 
bases less than $43,000/child (= $2,150/ 
.05). New York City does not get aid. Under 
WR, however, it gets first attention and the 
optimal aid formula is FA with a profiscal 
base bias—Aid = 40 + .01B. To help the 
poor, money must go to New York City, 
and as the city has a large fiscal base domi- 
nated by relatively insensitive commercial 
property, a pro-base policy emerges. Here 
the rich suburbs ride on the poor’s coattails, 
while the middle class residential suburbs 
are the relative losers. In this school econ- 
omy, when we help the poor we hurt the 
middle class. There may be ways to ease this 
tension—for example, foundation aid plans 
which are redistributive toward towns with 
both low incomes and low fiscal bases 
(Z = Zo — z,B — z} Mean Income)—but 
no such proposals have been seriously con- 
sidered as a basis for reform. 

3) Matching aid is a poor performer 
under WU and WR but is a second best 
WEỌ policy. The MA suffers from the 
strong offsetting capitalization and invest- 
ment effects in this economy (see Figure 1). 
As a result it proves so expensive in state 
taxes to increase E by matching aid that the 
best strategy under WU and WR is to do 
nothing (WU) or almost nothing (WR, 
some small aid to very poor towns) at all! 
When state tax rates and y do not matter, 
as under WEQ, then MA has a role to play. 
Here aid has a strong equalizing flavor. 
Matching rates are zero for all towns with 
mean family incomes greater than $22,200 
(= 3.55/.16 x 1,000) and 1 (full state fund- 
ing) for all towns with mean family incomes 
less than $15,900. It is an expensive pro- 
gram.” 


22Martin Feldstein has suggested to me, and I agree, 
that there may be a bias against DPE and MA policies 
due to the way I specified and estimated my demand for 
public education equation. My tax price + was defined 
as b/B so that the major source of variation in district 


kvoL. 68 NO. l 


4) In effect, foundation aid with a 10 
percent spending limit is a state funding 
proposal for local education financed only 
by a proportional tax on residential in- 
come. As such we lose our option to tax 
commercial property. It is not surprising 
then that FALIM is the worst performer 
against WU and WR. Nor is it surprising 
that FALIM is the best education equity 

_performer given its tight control over local 
“spending. The only issue for FALIM un- 
der WEQ is to set the level of state support 
high enough to keep rich families in the 
public system and therefore under state 
control. At Zọ = $1,080/child, exit is mini- 
mized and all but a few districts choose to 
spend at the allowable upper limit of 
$1,188 /child. 

5) The tax credit operates as a subtle 
income redistribution device and as such it 
does well in the WU and WR rankings and 
poorly under WEQ. The net income trans- 
fer for a typical resident is his income tax 
credit (Arb) minus the increase in his state 
taxes needed to finance the plan (s- I, where 

-is the state tax rate in Tables l-3). As a 
household’s taxable base is the value of land 
plus dwelling and empirically b ~ 2.5 I 
(see Henry Aaron, for example), we have a 
net tax.savings equal to (2.5 Ar — s)J. The 
family gains, breaks even, or loses as 
2.5 Ar s. For the WU and WR optimal 
TC plans, families living in towns with local 
tax rates (7) greater than .024 are net 
gainers. These will generally be the poor 
and middle class families in New York City 
and in the fiscally poor suburbs. 


values of r comes from variations in commercial base. 
But if rhe commercial tax base is thought to be highly 
sensitive to increases in local school tax rates, towns 
may feel constrained in increasing E for fear of losing 
base. This sensitivity to the loss of commercial base 
would not be observed for truly exogenous changes in 
matching rates. Thus, we would expect my estimate of 
the tax price elasticity to be less in absolute value 
than estimates of the price elasticity derived from 
variations in matching rates. The work of Feldstein 
and Helen Ladd confirm this; they find matching aid 
elasticities nearer —.7. A higher absolute price elastic- 
ity will of course make MA and DPE more effective 
instruments for fiscal reform. Unfortunately, New 
York does not now have a matching aid program 
which would allow us to repeat the Feldstein-Ladd ap- 
| proaca. 


INMAN: METROPOLITAN SCHOOLS 119 


It should be mentioned that under all 
three objectives, A wants to rise above .3, 
but .3 was the upper limit set by the con- 
straint that m= 1—-w*-—-A>O. In a 
sense the uniform tax credit (A) seeks to 
undo the unequalizing effects of the regres- 
sive tax deduction (w, which rises with in- 
come). Dropping tax deductions and intro- 
ducing proportional or progressive tax 
credits may be a promising new policy 
option for all three objectives. 

6) A comparison of the preferred 
policies from Tables 1-3 makes clear that 
there is no dominant proposal. Schemes 
which do well under one criterion do poorly 
under another. The implications of this 
conflict are important. First, the legislative 
debate over reform policies may quickly 
collapse to a pro-middle class vs. pro-poor 
debate. New, compromise proposals which 
can satisfy both proponents of the poor 
(legislators with WR preferences) and pro- 
ponents of the middle class (legislators with 
WU preferences) should be found. Revised 
FA plans or progressive tax credits are two 
alternatives. Second, the conflict of WU and 
WR with WEQ—notably over the efficacy 
of FALIM and MA-—presage a familiar 
story. Effective legislative responses to meet 
court-imposed standards of equity may be 
hard coming. High proportional state tax 
rates to finance equalizing fiscal reform 
(FALIM and MA) do not sit well (or long) 
with utilitarian or Rawlsian legislators. The 
two-year struggle in New Jersey over a 
school-aid package involving a new state 
income tax is a first case in point. 


IV. Conclusion 


The quantitative results of this paper 
should be used with caution for they are 
only one set of simulations for one regional 
economy. While the ordinal rankings of the 
policies and our qualitative discussion of 
the outcomes generally hold for other 
values of A (= .95 and .67) and model 
specifications, the optimal values of the in- 
dividual policy parameters do change sig- 
nificantly. 

The major shifts in the ordinal ranking 
of policies occur under WU for A = .67. 
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Here a FA scheme (zy = 1920; z, = .01) 
replaces DPE (B* = $192,000) as the pre- 
ferred policy. The relative advantage of FA 
over DPE aid as an instrument for stimu- 
lating educational spending is the reason for 
FA’s dominance with the now larger prefer- 
ence weight on education. In addition, 
when A =..67 the DPENC and FALIM 
policies move up the list of preferred utili- 
tarian proposals. For A = .67, the optimal 
DPE target base is $192,000 and all districts 
receive aid. Thus the recapture provision of 
DPENC is no longer operative and DPE 
and DPENC are effectively the same poli- 
cies, both ranking second behind FA. When 
A = .67, the large losses of private income 
which plagued FALIM at A = .83 are no 
longer a serious limitation; the premium 
here is on increasing E. The FALIM can in- 
crease E by setting a high zy. With zp) = 
$1920, FALIM moves to third behind FA 
and DPE. The FA remains the best policy 
under WR, both for A = .95 (z = 2300; 
zı = .12) and A = .67 (zə = 200; z; = 
—~.04).4 Again at A = .67 we see an eleva- 
tion in the rankings of FALIM (now the 
second best policy at zy = $1,880) and 
DPENC (~ DPE, with B* = $167,000). 
Changes in y to .5 or to —1.0 for WEQ 
leave the optimal policy values, and there- 
fore the WEQ rankings, largely unaffected. 
On balance the qualitative conclusions 1-6 
remain valid even against a rather wide 
range of preference specifications. 
Variations in the specification of the re- 


23The striking switch in the best FA plan from a 
strongly redistributive fiscal proposal when A = .95 
(z; = .12) to strongly antiredistributive plan when A = 
,.67 (zı = —.04) is due to the shift in emphasis from 
private income to education. When A = .95 the best 
FA plan under WR gives a small amount of aid to the 
few towns whose equilibrium values of & are less than 
$17,500. The state tax rate needed to support this 
scheme is nearly zero. The bulk of the poor families in 
the region therefore receive an increase in private in- 
come with the few poor families in the very fiscally 
poor towns receiving some education support. When 
A = .67 the emphasis shifts to increasing the educa- 
tion levels of the poor. As the bulk of the poor live 
in industrialized, high base towns where we need to 
increase aid to increase E, a value of z; equal to —.04 is 
the answer. 
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gional economy should also alter the pre- 
ferred policy values. Some preliminary 
work in this direction indicates preferred 
parameter values change when we drop the 
private school model and assume no exit 
(see a longer version of this paper) and 
when we drop the long-run capitalization 
model (see my 1977a paper), but again the 
ordinal rankings and qualitative results are 
not much altered. The major result from the 
no capitalization model is the improved ‘ 
relative performance of DPE under WEQ, 
but as before FALIM and MA still domi- 
nate. 

Thus while the qualitative conclusions 
seem robust across alternative specifications 
of the model and the politician’s preference 
function, the final quantitative specifica- 
tions of an optimal aid package are quite 
sensitive to these key parameters. There is 
no escaping the fact that sound fiscal plan- 
ning requires sound empirical analysis. 
What works in New York may not work in 
Sheboygan. 
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An Analysis of the Changing Location of Iron 
and Steel Production in the Twentieth Century 


By Joun S. HEKMAN* 


Historical changes in the pattern of in- 
dustrial location are frequently associated 
with geographical differences in the cost of 
production. In the case othe iron and steel 
industry, several writers “ound apparent re- 
gional cost differences waich suggested rea- 
sons for the westward mcvement of produc- 
tion from Pennsylvania -o the new centers 
along the Great Lakes, at Chicago, Cleve- 
land. and Detroit.' The purpose of this pa- 
per is to present an econometric model of 
the industry’s location; “he results of esti- 
mating this model contradict the previous 
cost-related theories of the movement of 
iron and steel. I conclude that the locational 
shift occurred because of the differential 


growth of demand by stæl-using industries;, 


this growth itself took pace for reasons in- 


“dependent of the steel incustry. 


The main characteristizs of the westward 
movement of the industry can be seen in 
Table 1, which gives the shares of iron and 
steel production by stazes from 1910 to 
1972. The three major producers—Pennsy}l- 
vania, Ohio, and Illincis-Indiana (which 
represents almost entirely Chicago-Gary)— 
have remained the center of the industry. 
Growth of steel production has taken place 
mainly in centers which vere already estab- 
lished in 1900;? it is the differential growth 
of these centers which has provided the 
change in the industry’s primary location. 
Thus Pennsylvania’s share has fallen from 
.51 to .23 over this century, while the share 
of Ulinois-Indiana has risen from .15 to 
.25 and that of Michigar. from .001 to .07. 


*Assistant professor of economics, Boston College. 
This paper is taken from my doctoral dissertation, I 
wish to acknowledge the help of my committee, 
Georze Tolley, Donald McClaskey and D. Gale John- 
son; and the useful suggestionsof R. E. Lucas, Jr. and 
Gideon Fishelson. 

ISee Gunner Alexandersson (1961, 1967); Walter 


“Isard; Isard and W. Capron; ard George Stocking. 


2Tais is documented in Alexandersson (1961). 
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The model which is developed here incor- 
porates the basic factors determining this 
change in the location of the industry. 
The parameters of the model are estimated 
using time-series data and the results are 
used to compare the cost-related and de- 
mand-related theories of the movement of 
production. 


I. The Model 


The essential feature of the market for 
iron and steel is the interaction of several 
major production centers competing in a 
national market. This means that the de- 
termination of output and price in any one 
production center is influenced by the struc- 
ture of input prices at that location and by 
the demand for the product, which is not 
independent of the prices charged by pro- 
ducers located at other centers. Consumers 
will buy steel from the center offering the 
lowest delivered price. Therefore, the mar- 
ket region for a given steel center is deter- 
mined by the geographical area in which 
that center’s delivered price of steel is less 
than or equal to the prices offered by its 
competitors in other producing centers. In 
order to take account of this spatial inter- 
action, the model is designed to measure the 
demand for steel in one production center 
as a function of the geographical pattern of 
steel prices and the location of demand. 


A. The Cost Function for Steel 


The supply of steel at one location is 


described by the cost function dual to the 


production. function. It represents the ag- 
gregate supply conditions of all producers 
in a given center; each producer.is assumed 
to be attempting to fulfill the conditions for 
profit maximization. The most general 
homogeneous function which has been de- 


veloped to approximate production and 
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TABLE I—INGOTS AND STEEL FOR CASTINGS, STATE DISTRIBUTION, 1910-72 


Share of Total U.S. Production 


State 1972 1960 1950 
I!inois-Indiana 251 222 201 
Pennsylvania .228 .240 .282 
Ohio 179 173 195 

Subtotal 658 635 678 
Michigan .070 .066 057 
Maryland 047 072 059 
New York .031 052 049 
California 027 027 025 

Total 833 852 868 


Source: AISI, Annual Statistical Report, 1912-72. 


cost relationships is the “transcendental 
logarithmic” or “translog” function.’ This 
allows cost to be expressed as 


(1) C = 8(Q)F (Pi, Pos +++ Pn) 


where C is total cost, Q is output, and 
the p’s are factor prices. The function f(-) 
is linear homogeneous in the factor prices. 
The output term g(Q) represents the scale 
of output; it can be approximated by any 
general functional form. Thus the translog 
function is not constrained to a constant 
economies-of-scale factor as are both the 
CES and Cobb-Douglas. It is possible to 
have a U-shaped or L-shaped marginal cost 
curve by specifying g(Q) correctly. 

The industry supply curve for a region is 
obtained by the condition that marginal 
cost equals price:4 
2) =e = P = g'(Q) fC P15 - ++ Da) 

The translog cost function is written in log 
form as 


3See Laurits R. Christensen et al. and Hans P. 
Binswanger. 

4This does not preclude the possibility of imperfect 
competition in the steel industry. Since a constant 
elasticity demand function is used along with the 
supply function developed here, price and marginal 
revenue are related by a constant: MR = P(1 + 1/y) = 
kP. Thus when regression estimates are made using the 
log form of the constant elasticity demand relation, 
parameter estimates will be unaffected by the alterna- 
tives MR = MC or P = MC. 


1920 


1940 1930 1910 
210 206 177 154 
303 353 A19 506 
206 226 239 194 
719 785 835 854 
052 012 001 001 
058 037 017 014 
056 043 046 051 
012 010 006 000 
897 887 905 920 


(3) InP = Ing'(Q) + vw + >, vilnp; 


K? P 2 Yyln piln p; 
i j 


where vo, v;, and y;j are parameters of the 
cost function. Equation (3) can also be re- 
garded as a logarithmic Taylor series expan- 
sion to the second term around input prices 
of an arbitrary twice differentiable cost 
function.” The translog function incorpo- 
rates variable partial elasticities of substi- 
tution. It has as special cases the CES and 
Cobb-Douglas functions (equation (3) is 
Cobb-Douglas when all y,;; = 0). Equation 
(3) is the supply curve for the industry in 
one region, expressed in terms of all factor 
prices and physical output. The estimation 
of a supply relationship such as (3) for the 
steel industry allows the model to discrimi- 
nate between the effects of location-specific 
factor prices and returns to scale indeter- 
mining supply price. These elements of 
supply capture the basic differences between 
alternative production centers. 


B. Demand 
The demand for steel must be measured 
separately for each production center be- 


cause of the effect of distance on quantity 
demanded. Consumers of steel are widely 


5See Binswanger, p. 966. 
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dispersed, so the delivered price inclusive 
of freight charges is umique to each con- 
sumer. Steel will be purcnased from the pro- 
ducer who offers the lowest delivered price, 
ceteris paribus, and this serves to define a 
watershed market area for each producer 
given the structure of fraght rates. 

A change in the f.o.b- mill price of steel 
in one production certer will have two 
separate effects on quan ity demanded: first, 
there will be the normal reaction of con- 
sumers’ demand to a cange in price; sec- 
ond, a change in price at one production 
center while the price a` all others remains 
constant will affect the size of the market 
area itself. Therefore, the price of steel in 
competing centers shouH be included in the 
demand function estimeted for each center. 
This was not possible because of the high 
correlation between sted prices in neighbor- 
ing regions. Thus the mzasured elasticity of 
demand also includes tke effects of changes 
in the size of the market region, if any. 

The demand for steel.in each production 
center is approximated 3y a function of the 
form: 


(4) Q = BP- R°v? 


where B is a constant, 2 is the price of the 
major substitute for stezi, V is an index of 
products made with steel (from which the 
demand for steel is der ved), and y, 6, and 
ġ are the constant demand elasticities with 
respect to P, R, and V. 

Distance from producer to consumer af- 
fects the delivered price of steel and thus 
influences demand; therefore, a change in 
the geographical distr bution of demand 
will affect the quantity demanded. The de- 
mand index V must -epresent the entire 
market area of each prcduction center. The 
proper approach would be to estimate a 
demand function for zach point of con- 
sumption; since this is not possible, a 
method of aggregating V is needed. The 
technique adopted hereuses a variant of the 
“gravity weights” common to the location 
economics literature. An observation of V is 
obtained from each Stendard Metropolitan 
Statistical Area (SMSÆ) in the market area; 
these V’s are weighted mot by the reciprocal 
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of distance squared, as is customary, but by 
w; = 1/(1 + c;) where c; is the transporta- 
tion cost from producer to consumer, ex- 
pressed as a percent of P. Since transporta- 
tion cost is approximately linear with 
respect to distance with a fairly large con- 
stant term (or loading cost), the average 
cost of distance is declining. This means 
that the w; give more weight to consumers 
located close to the production centers, but 
the weights decline with distance at a de- 
creasing rate to refiect the structure of 
transportation costs. 

The demand function (5) is estimated in 
log form: 


(5) ImnọỌQ =inB —ninP + @inR 
+ dln È 24 


where $w; V; = V, the aggregated demand 
index. 


II. Estimation of the Model 


The two-equation model of regional sup- 
ply and demand was fitted to data covering 
the period 1921-72; the three principal steel 
production centers—Pennsylvania, Ohio, 
and Chicago—were included. The variables 
are defined in Table 2. The estimated cost 
function includes the prices of five factor 
inputs—labor, capital, steel scrap, iron ore, 
and coke—which account for over 90 per- 
cent of the cost of producing steel. Alumi- 
num is used as the substitute for steel in the 
demand function. 

The demand shift variable, in accordance 
with equation (5), must be an index of the 
level of demand for steel in each consump- 
tion location. The industries which use steel 
are too numerous to be included separately 
in the demand function; only the auto and 
construction industries consume more than 
6 percent of steel production. It was found 
that value-added in manufacturing (net of 
iron and steel) was a superior index of de- 
mand. While the relative importance of in- 
dustries such as autos and railroads fluctu- 
ated over the century, the share of the 
value-added by iron and steel in total value- 
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TABLE 2--DEFINITIONS OF VARIBLES USED IN REGRESSION EQUATIONS 


Variable 


Log of tons of steel produced in the region 


WD "vy 


Log of the price of aluminum ingots divided by WPI 
Log of value-added in manufacturing (less VA in iron and steel) by SMSA for each market area, divided 


Definition 


Log of weighted regional price index for steel products divided by the Wholesale Price Index ( WPD 


by the transportation’ cost factor (1 + c) and summed over all SMSA’s in the market region, divided by 


the WPI - 


x 


Dummy variable for Pennsylvania 
Dummy variable for Ohio 


SSoann A 


No — 


added by manufacturing remained quite 
stable over the period used for the estima- 
tion (this share was 3.0 percent in 1921 and 
3.5 percent in 1972, with a range of vari- 
ation of about 1.8 percent). Given the 
changing industry definitions for many 
steel-consuming industries over time and 
the changing steel requirements within each, 
total value-added is as accurate an index 
of demand as a disaggregated measure. 

The model which was fitted to the data 
for 1921-72 consists of two equations esti- 
mated by two-stage least squares: 


(6) MQ = InB + O0InR — yninP 


+ gin p wit] + € 
InP = vo + ¥yoinQ + » vin p; 


+ 2, oy Yiyin pilin p; + © 
i J 


where e, and e, are stochastic error terms. 

In order to obtain the maximum number 
of observations to estimate the model, the 
three regional samples were, estimated 
jointly in one pair of regressions by pooling 
all the data and adding dummy variables 
for the separate regions. In addition, the 
model was estimated separately for each of 
the three regions. The supply equation is 
quite cumbersome, containing sixteen inde- 
pendent variables. The F tests for both the 


Log of yearly wages in the iron and steel industry by region, divided by the WPI 

Log of Py (r + d)/ WPI, where Py = a price index of capital goods, r = Moody’s Industrial Bond Rate, 
and d = rate of depreciation for capital goods in the steel industry. 

Log of the price per ton of No. 1 Heavy Melting Steel Scrap in each region, divided by the WPI 

Log of price per ton of blast furnace coke in each region, divided by the WPI 

Log of the price of iron ore per ton, at the dock of lower Great Lakes ports, divided by WPI 


“individual and the joint contribution of the 


variables suzgested that the five factor 
prices were highly significant but that the 
cross products were not. This result indi- 
cates that the first-order approximation or 
Cobb-Douglas form of the translog func- 
tion is the most appropriate here. The re- 
sults of the estimations are reported in Ta- 
bles 3 and 4. 

The picture presented by the regression 
is one of demand and supply relationships 
which are quite similar in the three produc- 
tion regions. Although they experienced 
widely different rates of growth of steel out- 
put, each region seems to face a demand 
schedule with about the same price, cross 
price, and shifter elasticities. The supply 
equations also show a marked similarity; 
the factor price coefficients are comparable, 
while the dummy variables in Table 3 sug- 
gest that there is only a slight difference in 
the levels of the cost functions between 
areas. 

The principal shortcoming of these re- 
sults is the large increasing returns to 
scale factor suggested by the negative coeffi- 
cients estimated for Q (output). The alter- 
native explanation is that the real price of 
steel decreased over time for other reasons 
as output increased. To test the specifica- 
tion of the model, two additional pieces of 
information were used. One is that tech- 
nological change over the period was to a 
considerable degree embodied in new blast 
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TABLE 3—REGRESSION RESULTS FOR THE POOLED SAMPLE. 1921-72 








Demand Equatioa: Dependent Variable = Q 
R 





P Di D2 
—1.43 0.21 — 066 — .009 
{-6.9) (1.9) (12.7) (—.13) (—.24) 
R? = 90 F = 177.4 
Supply Equation. Dependent Variable = P 
‘ Ww K S O C DI D2 Q 
44 .27 .10 -37 — 09 .04 — 03 —.19 
(6.7) (6.1) (3.0) (7.8) (—3.6) (2.8) (—2.5) (—4.8) 
R? = 93 F = 160.5 





Note: t-statistics are in parentheses beneath the estimated coefficients. 


furnaces and steel mills which greatly en- 
larged the scale of output. A measure of this 
improvement in productivity would be the 
size of new steel plants. However, this data 
is not available after 1960, when the Ameri- 
can Iron and Steel Institute (AJS/) stopped 
publishing its annual cersus of steel plants. 
The available information which most 
«closely approaches the desired data is the 
number of blast furnaces in existence. It 
can be obtained by region. The reasoning 
here is that for a given l2vel of output, the 
fewer the number of blast furnaces the 


greater is the technological level, and thus 
the lower price will be. 

The second enlargement of the model in- 
volves one of the location theories to be 
discussed in Section III. Basing-point pric- 
ing governed steel prices under the single 
basing point (Pittsburgh) until 1924 and 
under multiple basing points (including 
Pittsburgh, Cleveland, and Chicago) until 
1948. The abolition of the system was 
alleged to have destroyed some monopoly 
power in the industry. To test for this effect, 
a dummy variable was entered for the years 


TABLE 4—REGRESSION RESULTS FOR THE SEPARATE REGIONS, 1921-72 


Demand Equation: Dependen Variable = Q 
P 


V R? D.W. F 
Chicago ~ 1,3€ 19 1.00 93 0.8 129.0 
(—3.1) (.83) (6.9) : 
Pennsylvania ~ 1.6€ AS 1.09 .84 1.6 52.7 
(—3.8) (.64) (5.6) 
Ohio — 1.32 A6 98 90 1.4 88.5 
(-4.9) (2.5) (8.3) 
Supply Equation: Dependent /ariable = P 
Ww K S O C Q R? D.W. F 
Chicago .68 19 21 24 — .04 —.30 I) 1.6 45.2 
(2.7) (1.6) (2.0) (1.5) (.45) (—2.3) 
Pennsylvania 64 28 29 18 12 —.38 92 1.3 52.0 
(4.2) (2.8) (2.7) (1.4) (-—2.2) (-3.5) 
Ohio 49 26 07 Jl ~ 09 —.33 83 1.3 22.2 
(2.9) (1.7) (1.0) (2.3) (--.94) (—3.0) 


a r * + 
~ Note: t-statistics shown in parentheses. 
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TABLE 5—REGRESSION RESULTS FOR THE EXPANDED MODEL, POOLED 1921-72 


Demand Equation: Dependent Variable = Q 
P 


R V 
—1,37 19 99 
(—7.8) (2.0) (15.4) 
R? = 90 F = 303.7 
Supply Equation: Dependent Variable = P 
W K S O C BF? DM® Q 
36 ae 04 43 .07 .05 17 —,01 
(8.7) (6.7) (2.0) (13.7) (3.4) (3.0) (9.8) (—0.4) 
R? = 97 F = 364.1 


a BF = the log of the number of blast furnaces by region 
b DM = dummy variable for the years prior to 1948 


before 1948. A positive coefficient would 
suggest that industry prices were higher 
under basing-point pricing. 

The parameter estimates of the expanded 
model are reported in Tables 5 and 6. The 
two new coefficients have the expected signs 
and are significant; the coefficient of Q in 
Table 5 is virtually zero, suggesting that the 
regional production functions for steel have 


constant returns to scale. The coefficient of 
the price of coke is now positive in all re- 
gions. It is this model, as amended in Ta- 
bles 5 and 6, which will be used in Section 
III to test several possible causes for the 
changing location of steel. . 

The regression results which have been 
presented here suggest that the Cobb-. 
Douglas production function fits the data 


TABLE 6—REGRESSION RESULTS FOR THE EXPANDED MODEL, 1921-72 


Demand Equation: Dependent Variable = Q 


P R 4 R? D.w. F 
Chicago —1.27 15 97 .93 0.80 130.6 
(—3.0) (.67) (6.8) 
Pennsylvania —1.62 . 13 1.08 84 1.55 53.0 
(-—3.8) (.58) (5.5) 
Ohio —1.21 40 93 .90 1.42 91.0 
(— 4.6) (2.2) (8.2) 
Supply Equation: Dependent Variable = P 
W K S O C BF DM Q R è D.W? F 
Chicago .55 .18 11 32 .09 —.48 .14 —.10 .97 1.96 100.2 
(3.7) = (2.5) (1.6) (3.2) (1.5) (1.6) (3.4) (1.3) 
Pennsylvania AT 17 10 33 07 05 14 —.14 97 1.46 108.9 
(4.7) (2.2) (1.2) (3.9) (1.0) (1.0) (3.0) (-1.6) 
Ohio 55 .05 .02 ‘30 23 15 30 —.08 .96 1.95 88.1 
(6.9) (.66) (63) (4.7) (3.9) (2.4) (8.3) (—1.4) 





Note: t-statistics shown in parentheses. 


aDurbin-Watson statistics are in the indeterminate range. A more complete test of the time-series properties of 
the residuals was performed, using Box-Jenkins analysis. No significant autocorrelations or partial autocorrela- 
tions were found, using up to a 10-year lag. For a description of the procedure, see Charles Nelson. 
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TABLE 7— Factor SFare Comparisons 


Input Cost Regression 

Price Share Coefficient 
Labor 38 36 
Capital .20 2A 
Scrap 15 04 
Ore 10 43 
Coke 10 07 
Total 93 1.12 


Sources: AISI, Annual Statstical Report; Iron Age; 
and Mineral Yearbook. The quantities of material 
inputs were multiplied by market prices and divided 
by total industry revenue to obtain factor shares; labor 
and capital shares were taken from the combined in- 
come statement of the industry. Regression coefficients 
are from Table S. 


well. An additional tesi of this relationship 
is that, with constant returns to scale, the 
cost shares of the factors of production 
should be equal to the estimated coefficients 
of the factor prices. A comparison of these 
cost shares and regression coefficients is 
given in Table 7. Tha correspondence is 
quite close between the two sets of estimates 
except for the coefficient of iron ore, which 
is four times as large as expected. 


Hil. Previous Theories of Steel’s 
Westward Ffovement 


The economics of th2 location of the iron 
and steel industry has interested numerous 
writers over the last fifty years. The impor- 
tance which these wr ters have placed on 
such factors as deposits of iron ore and coal 
is not challenged here. Rather, a question is 
raised regarding the rzason for the move- 
ment of production from certain favorable 
locations to others. The differential growth 
of steel production by regions in the 
twentieth century is almost entirely ex- 
plained by variation in the rates of growth 
of existing steel centers (see Table 1 and 
discussion). The centreél issue concerns what 
locational factors chamged in those centers 
over the period. 

The focus of the westward movement of 
iron and steel is the slow growth of the 
older Pennsylvania region relative to 
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Chicago-Gary. Pennsylvania’s average 
yearly rate of growth of output for 1921-72 
was 2.21 percent, compared with 3.51 per- 
cent for Chicago. The excess of Chicago’s 
rate of growth over that of Pennsylvania, 
1.30 percent per year, represents the re- 
gional shift which must be explained. There 
are two often-cited theories of this move- 
ment of production; one is related to chang- 
ing fuel requirements over time; and the 
other emphasizes the effects of the basing- 
point pricing system. The model which was 
estimated in the previous section is used to 
analyze these theories. Then the demand- 
related explanation is presented. 


A. The Distance-From-Coal Hypothesis 


In attempting to predict the future loca- 
tional pattern of iron and steel, Isard con- 
centrates on the effect of significant reduc- 
tions in fuel consumption through the use 
of higher pressures in the blast furnace and 
of oxygen and enriched air in steel furnaces. 
Isard believes that these developments “... 
like other measures aimed at fuel econémy 
in the past, will reduce transport expendi- 
tures on coal for distance centers ... by a 
greater absolute amount than for centers 
close by coal sites. Hence they will affect the 
latter adversely and benefit the former” 
(pp. 124-25), 

The implications of Isard’s theory can be 
seen more clearly by formulating it in terms 
of demand and supply. Improvements in 
the use of coal to make steel can be viewed 
as the result of changes in the parameters 
of the cost function (equation (3)). The 
effects of these changes on the cost func- 
tions in Chicago and Pennsylvania depend 
on the extent of the technical change and 
on the regional difference in the price of 
inputs. 

The form of the cost function which was 
used in the regression estimation is 


(7) NP = vw +), vilnp, + yong 
+ 6, MBF + ô, DM 


Differentiating (7) totally with respect to 
time and allowing the v; to change, 
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(8) 
dinP dv dln p; dv, 
oui) l i inp, Si 
dt rie dt + Qa inp, 
dinQ din BF d DM 
joe 
Tr wed eo 


The dv,/dt are the changes in factor 
shares over time. Improvements in steel- 
making reduced the use of coal (and there- 
fore coke). The contribution of coke to 
changes in the supply price of steel consists 
of two parts: l 


P dinp. dv, 
° dt ° at 


where the subscript c refers to coke. Isard’s 
point is concerned with a net advantage of 
Chicago over Pennsylvania due to these 
changes. This net advantage, which will be 
termed r, depends on the coke price differ- 
ential between the two regions: 


(9) r = y ez = dpa) 


+ Inp 


dt dt 


dv, 
+ npa — Inpa) F$ 


Here a I refers to Pennsylvania and 2 to 
Chicago; v can be estimated from data on 
coke prices and the behavior of the share 
of coke over time. Data on the share of 
coke are spotty and somewhat inconsistent 
over time. Table 8 presents estimates of this 
share from 1921-72; it shows a rather 
steady downward trend from .12 to .07, al- 
though this is contradicted by the regression 
results reported earlier. Table 8 is inclusive 
because the method of calculation of coke’s 
share changed over time, of necessity, since 


TABLE 8--THE CosT SHARE OF COKE 


Year Estimated Share Year Estimated Share 
1921 12 1950 .10 
1925 . Ll 1955 .09 
1929 .09 1960 07 
1935 09 1965 05 
1940 10 1970 07 
1946 10 1972 .07 


Sources: AISI, Annual Statistical Report and U.S. 


Mineral Yearbook, indicated years. 
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the form of the data changed (the regression 
equations do not suffer from this problem, 
as they rely on consistent data series). 
However, in order to bias the results in 
favor of the Isard hypothesis, the informa- 
tion contained in Table 8 is used along with 
the levels and rates of change of coke prices 
to quantify equation (9): ` 


a = (.10)(—1.74) + (.224)(—.008) = —.176 


This represents the yearly fall in the price 
of steel in Chicago relative to Pennsylvania. 
Multiplying z by the elasticity of demand in 
Chicago (from Table 6), the effect on output 
is (—1.76)(—1.27) = .224 percent per year. 
The dominant factor here is the first term 
of (9), which results from the steeper rise 
in the price of coke in Pennsylvania over 
the period. The effect emphasized by Isard, 
the coke-saving technology, accounts for 
very little by this measure. Both factors 
together explain 0.224/1.3 = 17.2 percent 
of the excess of Chicago’s growth rate over 
that of Pennsylvania. The technology fac- 


tor alone explains (.224)(—.008)(—1.27)/ | 


1.3 = .18 percent of the shift. 
B. Basing-Point Pricing 


The other major theory of steel’s loca- 
tion to be considered here is that put for- 
ward by George W. Stocking. He believed 
that the “Pittsburgh Plus” system of steel 
pricing which reigned from 1906 to 1924 
retarded the development of all steel cen- 
ters except Pittsburgh. This pricing system 
forced up the selling price at steel centers 
outside Pittsburgh by an amount equal to 
the freight rate from Pittsburgh to the 
given center. When the single basing-point 
method was prohibited in 1924, Chicago 
became a basing point. If the price of steel 
f.o.b. Chicago had been kept artifically 
high by Pittsburgh Plus, then a fall in the 
Chicago price by the amount of Pittsburgh- 
Chicago freight rates would be expected. 

The regression results reported in Ta- 
bles 5 and 6 show a higher price of steel in 
ali three regions during the multiple basing- 
point system (1924-1948) than afterward. 
The evidence for this is the positive coeffi- 
cient of the dummy variable, DM. - This 


et 


s 
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suggests that Stocking may have been right 
about the effect of the basing-point system 
on prices. In order fər this to have a 
locational effect, however, the end of the 
Pittsburgh Pius system in 1924 must have 
caused a fall in steel prizes relative to Pitts- 
burgh, stimulating denand in Chicago. 
These price changes are zenerally supported 
by the available data; the prices of steel 
products were about 14 percent higher in 
Chicago than in Pittsbu-gh during the reign 
of Pittsburgh Plus (1906-24), but they were 
essentially equal by tke mid-1920’s. This 
price differential corresponds closely to the 
freight cost between the two cities, which 
averaged 10-15 percent. This correspon- 
dence could be due tc a rigid adherence 
to the basing-point system or to competitive 
forces, if Pittsburgh were a low cost pro- 
ducer and forced Chicago to meet Pitts- 
burgh’s price in the Chicago market. That 
is, critics of basing-pcint pricing assume 
that Chicago’s price is artifically held up to 
the price f.o.b. Pittsburgh plus freight to 
Chicago, while it is just as possible that the 


price of steel made in Chicago was kept 


down to Pittsburgh Plus by competition 
from Pittsburgh. The alternative to the 
basing-point theory of :he fall in Chicago’s 
price is that input prices in Chicago fell over 
the period. This is supported by the data on 
factor prices; wages ard scrap prices rose 
less in Chicago than in Pittsburgh during 
the 1920’s, and coke prices fell by a greater 
amount in Chicago, waile ore and capital 
prices presumably belfaved identically in 
both areas. 

It will be assumed for the purpose of 
testing the Stocking thesis that the elimina- 
tion of Pittsburgh Plus was responsible for 
the fall in Chicago’s price. The effect on 
the long-run output of steel in Chicago is 
then the change in price, —14 percent, times 
the elasticity of demend, —1.27, or 17.8 
percent. This compares with a differential 
rate of growth in Ch cago over Pennsyl- 
vania of 66.3 percent over the fifty-year 
period 1921-72 (the dafferential is greater 
for Pittsburgh versus Chicago since eastern 


6Price differences and freight charges are based on 
weekly quotations from Jron Age, 1900-24. 
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Pennsylvania increased somewhat faster 
over the period than Pittsburgh). The fall 
in Chicago’s price “‘explains” 26.8 percent 
of the increase in Chicago’s output relative 
to Pennsylvania. And it does so on the 
tenuous assumption that all of that price 
change came about as a result of the aboli- 
tion of Pittsburgh Plus. In the next section, 
a more complete explanation of the increase 
in Chicago’s output is provided. 


IV. The Growth of the Chicago Market for Steel 


From 1910 to 1972, Chicago’s share of 
all steel produced in the United States rose 
from 15 to 25 percent. Buffalo, Detroit, 
and Cleveland, all Great Lake cities, grew 
in steel output relative to Youngstown and 
Pittsburgh. This change in steel’s location 
has been characterized by many writers 
mainly by its direction of movement—west. 
The economic theories constructed to ex- 
plain this growth have been, for the most 
part, theories of cost advantage. For rea- 
sons of natural resources (Isard) or the 
elimination of anticompetitive practices 
(Stocking), the movement of the industry 
has been linked to geographical differences 
in the cost of producing steel. 

The cost-related theories do not stand up 
primarily because the cost changes which 
occurred in the twentieth century are insuf- 
ficient to explain the large shift of produc- 
tion. The estimated supply curve is hori- 
zontal, so the only way for cost changes to 
induce increases in output is through a 
downward shift of the cost curve and a 
consequent increase in demand. The esti- 
mated demand curve in Chicago is not 
elastic enough to explain output growth in 
this way, given the modest change in rela- 
tive steel prices between the old and new 
areas. 

The model which has been estimated 
provides parameter estimates which can be 
combined with rates of change in the vari- 
ables to obtain the relative contribution of 
each variable to output growth in Chicago 
over Pennsylvania. Table 9 shows the com- 
parison of these contributions. Columns 3 
and 6 contain the product of the average 
yearly percent change in the variables and 
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TABLE 9—CONTRIBUTIONS OF DEMAND VARIABLES TO CHANGES IN OUTPUT, 1921-72 











Chicago: Pennsylvania: 
Average Estimated Columns Average Estimated Columns: Columns 
Change Coefficient (1)x (2) Change Coefficient (4) x (5) (3) — (6) 
Variable (1) (2) (3) (4) (5) (6) (7) 
Q 3.51 2.21 
V 4.88 97 4.74 3.48 1.08 3.75 99 
R — 1.74 AS — .26 — 1.74 13 ~ 23 — 04 
F 0.78 — 1.27 — 98 0.78 — 1.62 -1.26 27 





Note: Columns (1) and (4) are shown in percent. 
a Source: Regression of log of each variable on time. 
b Source: See Table 6. 


the estimated coefficients from the model; 
the result is the contribution of each vari- 
able to the excess of Chicago’s growth rate 
over that of Pennsylvania. 

The amount of the 1.3 percent yearly 
growth of Chicago relative to Pennsylvania 
explained by the demand index V is .99 per- 
cent, or 76 percent of that excess growth 
rate. This in turn is principally due to the 
difference in the rate of growth of demand 
since the other component of the contribu- 
tion, the estimated coefficient, differs only 
slightly between the two centers (and it 
differs in favor of Pennsylvania’s growth). 
The difference in cross elasticities of de- 
mand is quite small and results in a slight 
reduction in Chicago’s relative growth. The 
average yearly growth of the price of steel, 
approximately equal in both areas, serves to 


increase demand in Chicago relative to 
Pennsylvania because of the somewhat 
more inelastic demand curve estimated for 
Chicago. 

The factors which served to increase the 
supply price of steel in the two areas can be 
compared in the same way as the demand 
variables. Table 10 presents these contribu- 
tions (columns 3 and 6) along with the dif- 
ferential changes between the two areas 
(column 7). There is no dominant variable 
here. Wages and capital costs contributed 
the most to price increases, but no signifi- 
cant regional differences appear. 

The main conclusion to be drawn from 
the comparison of Chicago and Pennsyl- 
vania over the fifty-year period is that de- 
mand is the dominant factor in explaining 
Chicago’s higher rate of growth. If demand 


TABLE 10— CONTRIBUTIONS OF SUPPLY VARIABLES TO CHANGES IN PRICE, 1921-72 


Chicago: 

Average Estimated Columns 

Changea Coefficient (1) x (2) 

Variable (1) (2) (3) 

P 0.78 
wW 2.19 55 1.20 
K 1.40 18 0.25 
S 0.36 11 0.39 
O 0.10 32 0.03 
C 0.58 .09 0.05 
BF 0.13 —,48 — .06 
DM ~ 2.65 14 — .38 
Q 3.51 —.10 —.37 


Note; Columns (1) and (4) are shown in percent. 
a Source: Regression of log of each variable on time. 
b Source: See Table 6. 


Pennsylvania: 

Average Estimated Columns Columns 
Change Coefficient (4) x (5) (3) — (6) 
(4) (5) (6) (7) 

0.78 
2.32 47 1.10 0.11 
1.40 7 0.23 0.02 
— .O1 10 — 001 0.04 
0.10 33 0.03 — 001 
2.31 .07 0.16 ~- 10 
~1.51 05 — .07 .006 
—2.65 14 — 37 - 005 
2.21 —.14 ~ 31 ~ O06 
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had increased at an equal rate in both re- 
gions, quantity produced would have grown 
at equal rates also, because the supply and 
demand elasticities differ only slightly. The 
analysis presented in Section III regarding 
the cost-related theormes has attempted to 
show that neither the hastorical data on cost 
changes nor the resu.ts of the estimated 
model supports the idea that changes in 
regional cost advantaze explain the shift- 
ing pattern of steel oui>ut. 


V. Con-lusion 


This paper has compared alternative (but 
not mutually exclusive: theories of the loca- 
tion of iron and steel production, using the 
results of an econometric model. The two 
previous explanations of the movement of 
the industry are cost related. The econo- 
metric evidence, on tne other hand, indi- 
cates that cost differences had little or 
nothing to do with th-s movement. This is 
not to say that the locetion of production is 
not ultimately determined by cost consid- 
erations. In fact, all three production cen- 
ters studied here beceme major steel pro- 
ducers because they combined low input 
prices with good distribution to steel mar- 
kets. The issue is, wha’. caused the relatively 
greater growth of the western producers 
(mainly Chicago-Garz)? And the answer 
is that the crucial varz:able in the twentieth 
century has been the differential growth of 
demand by steel-using industries. 
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“The Impact of Demand and Price Expectations 
on the Behavior of Prices 


By Louis J. Maccini* 


Empirical research on the behavior of 
prices has grown substantially in recent 
years. While a great deal has been learned 
about the factors primarily responsible for 
changes in prices, a number of issues either 
remain unresolved or have not yet been ex- 
tensively analyzed. The purpose of this 
paper is to undertake an analysis of two of 
these issues: the influence of demand factors 
and of price expectations on prices. 

William Nordhaus observed in a recent 
survey that empirical work on prices has 
failed to uncover a strong, systematic, and 
uniform influence of demand on prices. 
Some studies have found a relatively weak 
influence of demand on prices. Where a 
statistically significant effect has been found, 
the particular variable which captures the 
effect has. varied widely from study to study, 
from sector to sector, and industry to in- 
dustry even within the same study, and 
from sample period to sample period. This 
is quite unlike the impact of cost-push fac- 
tors on prices where “normal”? unit labor 
costs and some measure of raw material 
prices have consistently played an impor- 
tant role in explaining movements’ in prices. ! 


*The Johns Hopkins University. I am indebted to 
Win Ogden, Robert Rossana, Andre Sapir, Jean 
Small, and Lisa Skumatz for research assistance and 
to the participants of the General Seminar at the 
Johns Hopkins University for helpful comments. I 
am also grateful to David Belsley for providing me 
with some unpublished data. Finally, I acknowledge 
with gratitude the financial support of the National 
Science Foundation under Grant # SOC 75-19653. 

! For the sake of brevity, no attempt will be made 
here to survey the literature on price formation; ex- 
tensive surveys have been done by Nordhaus as well 
as by Paul Earl, and by David Laidler and Michael 
Parkin. A recent paper by Robert J. Gordon, however, 
should be mentioned. Unlike the conventional litera- 
ture he finds a strong effect of demand on prices by 
allowing for separate lags on the “demand variables.” 
But, in this study too, uniformity across sectors is lack- 
ing. Furthermore, the demand variables that he se- 
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The empirical work that has produced 
these results is dominated by the use of so- 
called markup models that presume prices 
are set as a markup over unit factor costs. 
The influence of demand is introduced by 
assuming the markup is affected by “de- 
mand-pressure” factors. A large number of 
variables—including capacity utilization, 
unfilled order-shipment ratios, inventory- 
sales ratios, unfilled order-capacity ratios, 
etc.—has been examined in an effort to 
“pick up” the demand forces that impinge 
on prices. 

There are several possible reasons for 
the failure of this approach to uncover a 
strong and systematic effect of demand on 
prices. First, the theoretical rationale for 
selecting this or that demand-pressure 
factor is often quite vague and imprecise. 
This not only raises questions about 
whether the theoretically appropriate de- 
mand factors have in fact been selected and 
whether their influence on prices has been 
properly specified, but also makes it difficult 
to interpret empirical evidence and to com- 
pare the effect of demand on prices with 
the effects of other factors. Second, the 


lected are different from those used below. The price 


equations tested here are generalized versions of a 
price equation I used in a previous study of price and 
output behavior (1977). They are more general in 
two ways. First, the earlier model was constructed 
under some restrictive assumptions, namely, that 
industry demand is always completely price inelastic, 
that raw material prices have no effect on prices, and 
that expected inflation of the industry price level 
equals expected money wage inflation minus produc- 
tivity. Each of these assumptions is relaxed in this 
paper. Second, in the empirical work of this paper, 
unlike previous work, I allow for different and 
separate lags on the effect of various factors on prices. 
The model is tested with a larger and more varied set 
of industries, and a more extensive test of the effect 
of price expectations on prices is made. These ex- 
tensions lead to substantially different empirical con- 
clusions about the determinants of prices. 


e 
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treatment of lags in the effect of demand on 
prices is deficient. Sore studies do not al- 
low for a lag at all. O hers, as Gordon has 
pointed out, that do al. ow for a lag typically 
do so by introducing “he lagged dependent 
variable as an explanatory variable in the 
relevant price equation. This constrains the 
lag effect to be of the same form as that for 
other factors and tc be one with geo- 
metrically declining weights. These restric- 
tions are somewhat in_plausible, and to the 
extent that they are false, specification errors 
will arise in the empirical results. In any 
case, before the issue of the quantitative 
impact of demand or prices is resolved, it 
would seem that fusther analysis with a 
model that is free cf these difficulties is 
clearly warranted. 

A second issue to de investigated is the 
impact of price expectations on prices. Price 
expectations are ofter assumed to influence 
wages and thus, indirectly, prices.? That is, 
wage equations typically contain a term 
representing the expected rate of inflation 
of consumption goods’ prices. The purpose 
is to allow for the nction that suppliers of 
labor take into accoant expectations con- 
cerning the cost of lwing when they make 
wage demands. But, a several authors have 
indicated in recent treoretical work,’ price 
expectations may influence prices in another 
manner. If in making price decisions firms 
take into account the prices that their com- 
petitors are charging both now and in the 
future, then their expectations will directly 
affect the prices that they set. This factor 
would constitute a dect price-expectations 
effect on prices over end above any indirect 
effect operating throagh wages. An exten- 
sive empirical analysis of such an effect, 
however, has not yet deen undertaken. 

The next section o° the paper constructs 
the theoretical framework. Section II re- 
ports the results of empirical work under- 
taken with data from the manufacturing 
sector of the U.S. eccnomy, and Section III 
concludes the paper. 


2See, for example, Otto Eckstein and Roger Brinner. 
3See, for example, Ray Fair, Edmund Phelps and 
Sidney Winter, Hugh Ros, and the author (1977), 
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I. The Theoretical Framework 


The basic theoretical framework assumes 
that the typical industry is composed of two 
different types of firms--those that produce 
to stock and those that produce to order.’ 
This distinction 1s made to capture the 
separate roles that finished goods inven- 
tories and unfilled orders play in the process 
of price determination. An optimization 
model for each type of firm is developed, 
and each of these models yields an optimal 
price decision rule. These rules then serve 
as a basis for constructing an aggregate 
price behavioral relationship for the in- 
dustry as a whole. 

Space limitations, however, preclude a 
detailed analysis of the models of firm be- 
havior and the aggregation process.’ Hence, 
I present here an outline of the model for 
each type of firm and a statement of the ag- 
gregate price behavioral relationships that 
are to be used below in the empirical work. 


A. Production to Stock 


The optimization model for a firm that 
produces to stock is to maximize J, with re- 
spect to {p*(r), x*(7), n°(T), A*(7):7 2 t}, 
where 


ay J, = J ” f exp [-ri"(r — dr 


subject to 


(2a) f) = p(n (r) - e(r), 
h*(r), wë (r), m? (T), a (T)) 


(2b) ci > 0, ch > 0, c3 > 0, 
c3 > 0, cs < 0 
D SO Lwm- PO = hi 
p 


(4a) n°(T) = n°(p*(r)/vi(r), 
h*(r)/4¢ (r), që (7)) 


4See David Belsley for a discussion of the need to 
distinguish between production to stock and produc- 
tion to order. 

5A complete description and analysis of the models 
of firm behavior are available from the author upon 
request. 
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(4b) ni < 0 ni > 0 n3 > 0 
where p‘(r) is the price that the firm sets, 
x‘(r) is its rate of output, n°(r) is the inflow 
of new orders that it expects to receive and 
to be able to service (i.e., expected ship- 
ments), A#*(7) is its stock of finished goods 
inventories, f°(r) is its expected net re- 
ceipts, rf is its expected interest rate, wé*(7) 
is its expected wage rate, m{(r) is its ex- 
pected raw materials price, a{*(7) is its esti- 
mated index of technology, v{(r) is its esti- 
mate of the average price level prevailing in 
the industry, g(r) is its estimate of the 
level of industry orders. The superscript s 
denotes that a variable pertains to a firm 
that produces to stock, t refers to calendar 
time, and 7 denotes planning time. 

The major characteristics of the model 
are the following: 

(i) The firm explicitly sets prices in ac- 
cordance with present value maximization 
principles. This aids in providing a precise 
theoretical underpinning for the various 
factors--demand, cost, or otherwise—that 
influence prices. 

(ii) The firm is assumed to possess 
some monopoly power. Accordingly, the 
firm’s demand conditions, (4a) and (4b), 
embody the assumption that the firm is able 
to control the flow of orders that it expects 
to receive and service by varying its “‘rela- 
tive price,” that is, by varying its price rela- 
tive to the ruling average price level for 
stock-produced goods.® This relative price 
variable incorporates into the model the 
notion that the demand for the typical 
firm’s product depends on its “competitive 
position” in the market. Because of imper- 
fect information, however, each firm must 
estimate or forecast the relevant average 
price level both currently and in the future 
to make decisions, and consequently price 
expectations are built into the model. 

(iii) Finished goods inventories enter 
the model in two ways. First, inventories 
appear in the firm’s demand function, (4a), 
essentially to provide a motivation for the 


6Note that we are assuming that the firm when it 
alters its price believes that its actions will not alter 
the industry average. 


firm to hold inventories. Firms hold inven- 
tories primarily to protect themselves against 
“stockouts.” We are assuming that as a first 
approximation, the larger is the firm’s stock 
of inventories relative to its estimate of ex- 
pected demand, the smaller is the possibility - 
that the firm will be caught out of stock. 
Hence the higher it can expect its inflow of 
new orders, shipments, and sales to be.’ 
Secondly, inventories also appear in the 
firm’s cost function, (2a), to take account of 
inventory holding costs in the form of stor- 
age costs, insurance costs, and the like.’ 

(iv) Two alternative assumptions about 
the price elasticity of industry demand will 
be employed in the model. One is to assume 
that expected industry demand is com- 
pletely price inelastic in which case the ex- 
pected level of industry orders for stock- 
produced goods is the appropriate industry 
demand variable, and (4a) and (4b) then 
constitute a complete specification of the 
firm’s demand conditions. An alternative ts 
to allow expected industry demand to have 
some price elasticity in which case (4a) and 
(4b) need to be supplemented by an ex- 
pected industry demand function which is 
assumed to take the following form: 


(Sa) gf) = q*(vi(r)/gf(7), yF@)) 
(5b) q7 <0 qf>0 


where g(r) is some expected general price 
level and y(r) is an appropriate “shift” 
variable (for example, expected real income) 


7A more rigorous approach to inventory holding 
behavior by the firm would of course be to explicitly 
allow for uncertainty in the firm’s optimization process. 
Due to the mathematical difficulties associated with 
dealing explicitly with uncertainty in intertemporal 
optimization models, I resorted to the above approach 
which, while an approximation, has the advantage of 
yielding price behavioral relationships together with 
predictions that may be subjected to empirical analysis. 

8The cost function is essentially a short-run cost 
function with labor and raw materials as the variable 
factors of production. It is implicitly assumed that 
any fixed factors of production are either constant or 


_are expected to grow at a constant rate and are in- 


corporated into a{(r). This is a restrictive assumption 
and an interesting extension of the above model would 
be to integrate the price decision with decisions on in- 
vestment in fixed factors of production. 
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which is constructed in such a way that an 
increase in yf (T) raises gf (r7). 

(v) To derive optimal decision rules for 
price, additional assumptions are necessary. 
In particular, a specific assumption must be 
made about the variables that the firm must 
estimate or forecast to make decisions.’ 
We assume that the relevant expected mag- 
nitudes, namely, v,(r), wi(r), mi(r), a(t), 
and gf(r) (or gf(r) and yf(r)), are expected 
to change at constant exponential rates.!° 
This assumption may be interpreted as stat- 
ing that the firm is making price decisions 
on the basis of “normal” or “trend” levels 
of variables that it must forecast to make 
decisions. It 1s important to note that this 
assumption is quite consistent with the em- 
pirical literature on price formation. The 
latter has stressed that prices are determined 
by the normal levels of relevant explanatory 
variables, and the above assumption is one 
way of rigorously incorporating this notion 
into an intertemporal model of firm be- 
havior, Using this terminology, the above 


_ assumption essentially means that at cal- 
-endar date t, the firm must estimate both 


~ 


the current normal level and the normal 
growth rate of each of the expected mag- 
nitudes. How these estimates are related to 
observable variables will be specified below. 


B. Production to Order 


The optimization model for a firm that 
produces to order 1s to maximize J, with 
respect to { p°(r), x°(r), n°(r), u’(r):zr < t}, 
where 


OE [  fo(n) exp [-r(r — t)ldr 


subject to 


(Ja) f(r) = pirni) — extr), 


u°(r), wi (T), mi (T), a? (T)) 


9Other assumptions are that the cost function and 
demand function are assumed to be log-linear and that 
the decision rules are computed by considering a linear 
approximation of the firm’s optimality conditions 
about an appropriate equilibrium. 

i0An exception is the interest rate which is expected 
to remain constant at its normal level. 
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(7b) cf > 0 cs < 0 c$ > 0 
cf > 90 cs < 0 
O SO - wg - xr) wl) =u 
T 
(9a) n°%(r) = n°( p°(T)/v?(T), 
u°(r)/x°{7), q (7)) 
(9b) ni < 0 ns < 0 ng > 0 


when expected industry demand is assumed 
to be completely price inelastic. When some 
price elasticity to industry demand is al- 
lowed, the constraints need to be supple- 
mented with the following industry demand 
function: 

(10a) g(r) = a? (vt(r)/80° (7), ve) 
(10b) gi? < 0 q7 > 90 

Here u°(r) is the firm’s stock of unfilled 
orders, and all other symbols are defined as 
above where the superscript o indicates that 
the variables pertain to a firm that produces 
to order. 

The major characteristics of the model of 
an order-producing firm are essentially the 
same as that of a stock-producing firm ex- 
cept that the stock of unfilled orders rather 
than finished goods inventories is the pri- 
mary concern of the firm. The stock of un- 


‘filled orders enters the firm’s optimization 


process in two main ways. First, it enters 
the cost function to capture the notion that 
larger order backlogs enable the firm to 
achieve cost savings by combining orders 
for production which reduces set-up costs 
and permits the scheduling of smoother 
production flows. Secondly, the stock of 
unfilled orders, when expressed as a ratio to 
the rate of output, is an approximate mea- 
sure of the firm’s delivery lag and as such it 
enters the firm’s demand function on the 
grounds that longer lead times will reduce 
the inflow of new orders to the firm. 


C. Price Behavioral Relationships 


Each of the above models yields an opti- 
mal price decision rule for r > t. Each firm 
is assumed to carry out its plan for calendar 
date t, based on its estimates of market 
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parameters and its stock of inventories or 
unfilled orders at that date. Assuming fur- 
ther that each firm continuously revises its 
plans and repeats the above process, we 
may derive a price behavioral relationship 
for each type of firm that describes the 
actual behavior of prices at any date t of 
calendar time. 

These price behavioral relationships, 
however, are for individual firms. If em- 
pirical work is to be undertaken with time- 
series data for industrial aggregates, then 
some aggregation of these relationships is 
inevitably necessary. Since we have assumed 
that industries are composed of two differ- 
ent types of firms, those that produce to 
stock and those that produce to order, it is 
natural to aggregate in two stages. In the 
first stage, aggregate relationships for each 
type of firm would be derived, and in the 
second stage, the latter would be combined 
into an aggregate relationship for the in- 
dustry as a whole. To avoid a lengthy der- 
ivation of such an aggregation process, I 
merely state the aggregate price behavioral 
relationships that emerge from such a 
process. They will be used below in the 
empirical work.” 

The model yields two aggregate be- 
havioral relationships for prices depending 
on what assumptions are made about the 
price elasticity of industry demand. If ex- 
pected industry demand is completely price 
inelastic, then the aggregate price behav- 
ioral relationship is 


(lla) InP, = a, + a, mA, + a,lnU, 
+ a3ln Qf + aln (W/V) 
+ asin (ME/V.) + as, + alindi + In, 


(lib) a, < 90 a, > 0 a, > 0 
O<a,< 1 0< æ; <l 
æg < 0 a,< 0 


lIt should be stressed that due to data limitations 
and mathematical difficulties the derivation of such ag- 
gregate relationships will require some rather restric- 
tive assumptions and approximations. See H. A. John 
Green and Lawrence Klein for a discussion of the 
kinds of assumptions and approximations that are 
needed to construct aggregate relationships of the 
form that are used here, 
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where ®, = Rf — d In V,/at. Alternatively, 
if expected industry demand is allowed to 
have some price elasticity, then it is neces- 
sary to specify the following industry de- 
mand function: 


(12a) InQt = 7° + In (K/G?) + min Y? 
(12b) 7, < 0 n > 0 


Substituting (12a) into (lla), we may derive 
an alternative aggregate price behavioral © 
relationship, namely, 


(13a) InP, = & + a,in H, + a,ln U, 
+ yilan (K/Gi) + yaln Yi + agin (Wt/h) 
+ æsin (M/V) + a$, + aln A? + In V, 
(13b) @ = @ + ayy &ı<0 &>0 
Y= 037, <0 y= am > 0 
O<a,< 1 0<a,< 1 a,;<0 a <0 


In these equations, P, is the actual average 
price level, K is the expected normal aver- 
age price level, H, is the stock of finished 
goods inventories, U, is the stock of unfilled 
orders, Of is the expected normal level of 
new orders in the industry, W€ is the ex- 
pected normal money wage rate, M? is the 
expected normal price of raw materials, A€ 
is an index of the expected level of tech- 
nology, Gf is the expected normal level of a 
general or economy-wide price level, Y€ is 
the expected normal level of an appropriate 
“shift” variable, say, real national income, 
®, is the expected normal real rate of in- 
terest, and Rf ts the expected normal nom- 
inal rate of interest. Upper case letters rep- 
resent appropriate averages or aggregates of 
individual firm variables which were de- 
noted above by corresponding lower case 
letters. 

The model provides a well-defined spec- 
ification of the various factors that theo- 
retically should influence prices. These in- 
clude not only the familiar “‘cost-oriented”’ 
factors, such as normal wage rates, normal 
raw material prices, and the level of tech- 
nology (the growth of which represents 
productivity’), but also a clear and precise 
set of ‘“‘demand-oriented” factors. The 
demand-oriented factors are of two types: 
First, the expected normal level of industry » 
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demand is a demand-oriented factor that 
influences prices. If expected industry de- 
mand is completely pr.ce inelastic, then, as 
in (ila), the expected normal level of new 
orders in the industry 1s an adequate spec- 
ification of expected demand considera- 
tians. But, if expected industry demand 
possesses some price clasticity, then, as in 
(13a), the determinants of the expected 
normal level of industry orders need to be 
specified and included in the model. Sec- 
ondly, the stocks of finished goods inven- 
tories and unfilled orders may also be in- 
terpreted as demand-Driented factors that 
influence prices in thet they essentially act 
as buffers that absorE unexpected changes 
in demand. The empir cal work will attempt 
to isolate the quanti:ative importance of 
these demand-orientec factors in explaining 
movements in prices. 

A second feature is that in making price 
decisions firms are assumed to take into 
account the prices tkat they believe their 
competitors are charging both currently 
and in the future. This implies that price 
expectations will hava a direct impact on 
prices over and abov=2 any indirect impact 
operating through wage rates. Price ex- 
pectations appear in the form of the current 
expected normal average price level and the 
expected rate of inffation of the normal 
price level in (11a) and (13a). 


H. Empincal Work 
A. The Emrirical Model 


To obtain the empsrical price equations, 
we convert (lla) and (13a) to the appro- 
priate discrete time analogues, take first 
differences of the resulting equations, and 
add error terms. Wken expected industry 
demand is completezy price inelastic, the 
relevant price equaticn is 


(l4a) AlnP,=a,AiIn _A,_,+ a,A in U,_, 
+ œA ln Qi + a,Alin(Wt/V,) 
+ asAln(M{/V,) + a,A®, 
+ a,A In Af + aAln V, + er 
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(14b) a, <0 a,>O0O &œ&>0 
O<a,<l O<a,< Il 
a<0 a,< 0 

where Af, = ARf—~-Alnvw+Aln Ka. 
Alternatively, when expected industry de- 
mand is assumed to have some price elas- 
ticity, the appropriate price equation is 
(15a) Ain P,=a,Aln H,, + a,Aln U, 

+ y,Aln(V,/Gi) + yA Yi 

+ aA In(Wt/K) + asA In (M/V) 

+ Aå, -+ a 7A In A€ + apd In y + Ezt 


Ag = 1 


(15b) a, < 0 a, > 0 7, <0 
y,> 0 0<a,< 1 0O<as< l 
a, < 0 a, < 0 AQ, = | 


The predictions on the parameters to be 
estimated are listed below each equation.” 
Note that I have attached a parameter a, 
to In V, to test directly the hypothesis that it 
is unity. 

Observe that the price equations contain 
a rather large number of expected normal 
variables which must be related. to ob- 
servable magnitudes. I assume that each 
expected normal variable can be expressed 
as a distributed lag of past values of the 
variable in question. This means that for 
any normal variable, for example, Qf, 


4% 


I 
AinQt =>) LAInQ,., 
i=l 


where the /, are the relevant weights and 
where one would expect $l = 1. 


12An alternative form for these equations would be 
to separate V, from the other variables so that wage 
rates, raw material prices, etc., would appear in 
“nominal” rather than “real” terms. However, we will 
work beiow with the equations stated above for two 
reasons. First, the above approach more readily per- 
mits a direct test of the parameter ag, which is an im- 
portant aspect of the question of the impact of price 
expectations on prices. Secondly, the approach taken 
above reduces somewhat the severity of collinearity 
problems, especially between G, and P,. Note that the 
variables in these equations must be interpreted 
properly; H,_, is a stock measured at the end of a 
period, P.. is an average over a period, etc. Also, the 
customary procedure is followed in converting the 
equations from continuous to discrete time, 
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Due to a limited sample size and to col- 
linearity among the lagged values of the 
variable on which the distributed lag is 
formed, some restrictions on the weights 
must be imposed. In this study the Almon 
polynomial approach is employed to esti- 
mate the weights. This approach has the im- 
portant advantage of allowing for separate 
distributed lags of different length and form 
for each of the expected normal variables in 
our price equations. 

To apply the Almon approach, the degree 
of the polynomial and the length of the lag 
must be chosen for each normal variable. 
To maximize degrees of freedom, I used 
second-degree polynomials to approximate 
each set of weights. To select the appro- 
priate lag lengths, I undertook a search 
process over various combinations of lag 
lengths and chose the combination which 
provided the best fit in terms of the stan- 
dard error of estimate and the pattern of 
weights for the distributed lags. This 
search process was undertaken for each of 
our price equations and for each sector and 
industry. 

The only variable that was not estimated 
in this way is normal productivity. In this 
case, following other studies in the litera- 
ture, it is assumed that technical change is 
labor saving which implies that a7 = —a, 
and that normal productivity advance takes 
place at a constant rate equal to 3 percent 
per year. I then adjusted wage rates for 
normal productivity advances and used this 
adjusted wage rate variable in the empirical 
work. This also of course eliminates the 
need to estimate a,. 


BIn general, I searched extensively for the com- 
bination of lag lengths that produced the lowest stan- 
dard error of estimate for the equation as a whole. 
This is the procedure suggested by Peter Schmidt and 
Roger Waud. In several equations, however, there 
were several combinations of lag lengths that were 
close together and produced standard errors of esti- 
mate that were about the same. In these cases, I 
brought to bear judgment regarding the pattern of 
weights in the lag distribution as well as the standard 
error of estimate in selecting the best-fitting equation. 
Also note that no end-point constraints were used in 
estimating the lags. 


B. The Data 


The price equations were fitted to data 
for the manufacturing sector of the U.S. 
economy, using sector data (i.e., data for 
Total Manufacturing, Total Durables, and 
Total Nondurables), and data for selected 
two-digit industries, (i.e., Textile Mill Prod- 
ucts, Paper and Allied Products, and Elec- 
trical Machinery). Both sector and indus- 
try data were used to test the versatility of 
the model at different levels of aggregation. 

The data are quarterly and cover the pe- 
riod from 1956-II through 1971-II for the 
sector equations, and from 1959-H through 
1971-II for the industry equations. For the 
sector equations the starting point was 
selected to allow for lengthy distributed 
lags without becoming involved with the 
Korean War period. The starting point for 
the industry equations was dictated by the 
need for long lags and the lack of data on 
certain series (wage rates) before 1956. The 
ending point in both cases was chosen to 
avoid the disruption of the controls period. 

For the sector equations, output prices 
are the relevant wholesale price indexes. 
For the industry equations, the price in- 
dexes are those compiled by Eckstein and 
Wyss. The latter are wholesale price in- 
dexes which were constructed to conform to 
the Standard Industrial Classification. 

For factor input prices, I utilized the 
straight-time hourly wage rate as a measure 
for each sector and industry. For raw mate- 
rial prices, the spot price index for twenty- 
two industrial commodities was used for 
sector equations while the Eckstein-Wyss 


14The industries were selected partly because of data 
availability and partly because of their production 
characteristics; Textile Mill Products tends to have 
fairly homogeneous products and should produce 
largely to stock, Electrical Machinery has products 
that are quite differentiated and should produce largely 
to order. Paper and Allied Products has a mixture of 
products and should contain elements of both kinds of 
production activity. See, Otto Eckstein and David 
Wyss for a useful description of these industries. These 
industries thus provide a test of the model under vary- 
ing production conditions. 
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input price indexes were used in the indus- 
try equations. 

Data for new orders, finished goods in- 
ventories, and unfilled orders were gathered 
from various issues of Manufactor’s Ship- 
ments, Inventories, and Orders. These data 
were converted to real magnitudes by de- 
flating by the relevant cutput price. 

Finally, Moody’s EAA bond rate was 
used as a measure of interest rates. As a 
measure of a general price level, the implicit 
price deflator for GNP was used for the 
sector equations, and the wholesale price 
index for total manufacturing was used in 
the industry equations. For “shift”? vari- 
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the sector equations and real new orders for 
total manufacturing was employed in the 
industry equations. 


C. Results 


The results from estimating the price 
equations are presented in Tables 1 and 2. 
Table 1 presents the estimates of equation 
(14a) and Table 2 presents the estimates of 
equation (15a). It is useful to consider both 
tables at the same time in order to compare 
the results from estimating each of the 
price equations. 

Consider first the impact of demand on 


ables, real national income was employed in prices. The results indicate a strong and 


TABLE 1--EMPIRICAL RESULTS FROM ESTIMATING EQUATION (14a)* 


Parameter Estimates > Summary Statistics € 


Equation a, &, &3 a, &s ĉe i R? Se DW 
Sectors 
i Total 001 .007 320  .865 O19 ~.002 1.500 772 00265 2.12 
Manufacturing (.038) (019) (094) (.342) (027) (012) (.370) 
[3] [6] [2] [14] [14] 
ji Total —.046 O12 670  .934 .137 —.025 1.725 .667 .00452 1.78 
Nondurables (.040) (.014) (319) (432) (066) (022) (.723) 
[10] - [6] 14] [10] [8] 
iii Total ~.315 115 394 952 .003 .006 1.505 .610 .01156 1.99 
Durables (.121) (.063) €140) (.526) .010 (.026) (.592) 
[6] [2] [2] [6] [6] 
Industries 
iv Textile Mill —.066 010 153 86.662 —.061 -—.017 .682 740 .00608 1.91 
Products (.050) (021) (.071) (421) (.185) (.013) (.404) 
(4) [6] [2] [6] (8] 
y Paper and 042 023 —.046 .849 .030 —.005 1.069 .632 .00543 1.97 
Allied Products (.054) (.033) (.112) (.480) (055) (.023) (.724) 
[10] (2) [4] [6] [6] 
vi Electrical — .031 065 —.005 .799 027 —.006 1.203 526 .00597 2.18 
Machinery (.040) (.050) (068) (362) (094) (018) (.523) i 


[6] [2] [2] [6] [3] 


a Seasonal dummies are rot reported. 

bThe numbers without parentheses or brackets are parameter estimates. When a distributed lag is present, the 
number is a sum of distributed lag coefficients, Note that to interpret the sum as an estimate of the relevant theo- 
retical parameter presumes that the expectational weights sum to unity. For example &, = a; È l; where the /; are 
the expectational weights that relate expected normal new orders to actual new orders; obviously &3 = a3 only if 
Zi; = 1, {tis impossible to estimate separately both a, and the /; with polynomial distributed lags. The numbers 
in parentheses are standarc errors. Each number in brackets is the length of the lag attached to the variable that is 
associated with the paramezer that appears at the head of each column. When the Iag is less than three, the lag is 
an unrestricted one; otherwise, the lag is a polynomial distributed lag. When no number appears in brackets, a 
lag beyond one period is net applicable. 

eR? is the coefficient of cetermination, $, is the standard error of estimate, and DW is the Durbin-Watson sta- 
tistic. 


_ 142 THE AMERICAN ECONOMIC REVIEW MARCH 1978.4 


TABLE 2---EMPIRICAL RESULTS FROM ESTIMATING EQUATION (15a)* 
Parameter Estimates Summary Statistics 


Equation ay a 7i Fz a, is ` aXe a R? S 


: DW 
Sectors 
vii Total .040 049 —2.039 .110 .729 O15 —.057 2.83 .779 00271 2.03 
Manufac- (040) (014) (1.500) (.228) (451) (009) (.037) (1.16) 
turing [ 10} [10] [6] [2] [14] [14] 
viii Total Non- .0917 016 —.114 267 I18 196 —.009 -.797 706 .00442 1.78 
durables (.040) (.014) (1.582) (370) (.874) (.085) (.039) (1.399) E 
[10] [10] [6] [4] [10] (10]- 
ix Total —~.170  .073 —2.784 496 495 —.089 —.061 2.869 679 01103 2.04 
Durables (105) (.059) (2.637) (501) (1.521) (.128) (058) (1.922) 
(6] [6] [4] [2] [6] [6] 
industries 
x Textile —~,095 043 —.017 .157 964 —.152 —.019 .966 .784 .00579 1.98 
Mill (.041) (014 (.828) (.090) (407) (172) (.029) (.854) 
Products [6] {6] (6] [2] [6] [6] 
xi Paper and O18 037 ~-1.573 —.060 .786 082 —.008 .692 .679 00530 1.66 
Allied (.053) (.032) (.635) (.094) (.501) (053) (.052) (.779) 
Products i8] [8] {2} [4] [8] {6} 
xii Electrical O12 0044 —1.214 —.066 831 ~.070 -.046 2.522 625 .00554 2.53 
Machinery (.036) (.036) (.612) (085) (342) .090 (.029)  (.860) 
[6] [6} [2] [2] [8] [6] 





aSee Table 1 fnn. 


systematic influence of the expected normal 
level of demand on prices, In each equation, 
expected normal demand plays an impor- 
tant role, but the variables that capture 
the influence of this factor differ somewhat 
between the sector and the industry equa- 
tions. 

In the sector equations, the expected 
normal level of new orders, measured by a 
distributed lag of actual new orders, per- 
forms strongly. In each of the sector equa- 
tions (see equations i-iii of Table 1) a; has 
the correct sign and is statistically signifi- 
cant (at least) at the .05 level. The result is 
of particular interest in that to my knowl- 
edge no other study has worked with dis- 
tributed lags of new orders as a demand- 
oriented factor or has uncovered a 
demand-oriented factor that has consis- 
tently performed well across these sectors. 

The use of expected normal new orders 
as a demand-oriented factor presumes that 
the price elasticity of sector demand is 
small. As a test of this assumption, consider 
the estimates of y, for the sector equations 
(see equations vii-ix of Table 2). In each of 


these equations, while the estimate of y, has 
the right sign, it is not significantly different 
from zero at the .05 level. This in effect 
justifies the use of expected normal new 
orders as an approximate summary measure 
of the impact of expected normal demand 
on prices, 

In the industry equations, although ex- 
pected normal demand influences prices in 
each case, the appropriate specification of 
the variable differs from industry to indus- 
try. For Textile Mill Products, expected 
normal new orders again operates strongly 
and appears to be a reasonable summary 
measure of expected normal demand con- 
siderations (compare equation iv of Table 1 


\3Furthermore, observe that while the overall fit of 
equations vii-ix is somewhat better than equations 
i-iii, the confidence intervals of individual coefficients 
that are common to both sets of equations are in most 
cases considerably wider (see a4, for example). This 
appears to be due to collinearity problems that arise 
when the distributed lag on new orders is replaced by 
distributed lags on the implicit price deflator and real 
income. Equations i-iii are thus preferable on these . 
grounds as well. 
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with equation x of Tatle 2). For the other 
two-digit industries, hewever, this variable 
does not perform well in that the estimates 
of a; have the wrong sign and are insig- 
nificant. Nevertheless, =xpected normal de- 
mand is an important determinant of prices 
in these industries in tiat the relevant esti- 
mates of y, are Statist.cally significant and 
have the correct sign (See equations xi and 
xii of Table 2). This means that for these 
industries expected industry demand cannot 
be taken to be comp-etely price inelastic, 
even approximately. a proper account of 
the influence of demaad on prices requires 
that the determinants of expected industry 
demand be specifiec.’® This conclusion 
should not be surprising. We should expect 
the price elasticity of expected industry de- 
mand to be small in sector data where the 
level of aggregation is very high, compared 
to two-digit industry data where the level 
of aggregation is ccmparatively low. In 
short, expected norme! demand has an 1m- 
portant impact on prices at the industry 
level, but the apprcpriate variables for 
capturing the effects o= this factor is a ques- 
tion that will have to be decided on an in- 
dustry by industry basis. 

Finished goods inventories and unfilled 
orders are also demamd-oriented forces that 
influence prices. The effects of these vari- 
ables are embodied in the estimates of a, 
for inventories and c, for unfilled orders. 
The estimates of these parameters gen- 
erally have the right -ign, but they achieve 
statistical significance in only a few cases. 
Inventories and unfilled orders thus appear 
to have some influence on prices, but unlike 
expected normal demand they do not ex- 
hibit a strong and systematic influence on 
prices across sectors nd industries. 


167 note, however, that my efforts in sorting out 
the appropriate shift variables for expected industry 
demand have not been sus cessful. Equations x-xii of 
Table 2 report results with new orders for Total 
Manufacturing as the steft variable. I also experi- 
mented with real national income as a shift variable. 
Neither variable producec statistically significant co- 
efficients for y.. More werk is needed to isolate the 
appropriate shift variables in industries where the de- 
terminants of expected irdustry demand need to be 
specified. 
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As in conventional price equations, ex- 
pected normal wage rates and to a lesser 
extent expected normal raw material prices 
consistently have a significant impact on 
prices.” In comparing the statistical per- 
formance of these cost-push forces with the 
demand-oriented forces that have been em- 
ployed, however, the latter appear to ‘per- 
form on balance about as well as the former 
on the basis of statistical significance, cor- 
rect signs, systematic effects across sectors 
and industries, etc.'® Indeed, in some indus- 
tries, for example, durable goods, the 
demand-oriented factors perform decidedly 
better. In this sense, contrary to popular 
views, our results suggest that demand- 
oriented factors are no less “important” 
than cost-push forces as determinants of 
prices. 

Next, consider the issue of the direct im- 
pact of price expectations on prices. This is 
an area where very little empirical work has 
been done. Price expectations affect prices 
in two ways in our model. First, they do so 
through the influence of the estimated cur- 
rent normal average price level; this effect 
is captured essentially in the parameter ag, 
which the model predicts to be unity. In 
testing far the presence of this factor, the 
results are quite favorable. The estimates of 
&œæş in our preferred equations—that is, in 
equations 1-iv of Table 1 and xi and xii of 
Table 2 which are the relevant ones from 
the point of view of the demand-oriented 


l7For several equations a small reduction in the 
standard error of estimate can be achieved by lengthen- 
ing the lag on wage rates beyond the lags shown. This, 
however, produced implausibly high estimates of a4. 
What should be stressed, however, is that extending 
the lag on wage rates would not change the conclu- 
sions regarding the impact of demand and price ex- 
pectations on prices. 

I8The point estimates of the elasticities of the re- 
sponse of prices to changes in expected wage rates are 
somewhat higher than those for the demand-oriented 
factors, such as expected new orders. But, in com- 
paring the quantitative Impact of these factors on 
prices, it should be kept in mind that, for example, 
new orders are more volatile than wage rates. To il- 
lustrate, in Total Manufacturing over the sample 
period that was used for the regressions, an average 
of the absolute value of percentage changes in new 
orders is three times higher than that for wage rates. 
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forces—are generally statistically significant 
from zero. Although the point estimates of 
& are somewhat high in several cases, they 
are in most cases within a standard error of 
unity, and in all cases they are not statis- 
tically different from unity at the .05 level of 
significance. These results provide support 
for the theoretical framework adopted in 
this paper whereby industries are assumed 
to be composed of firms who have some 
monopoly power and who set prices in ac- 
cordance with the prices that they believe 
their competitors are currently charging. 

A second way that price expectations af- 
fect prices in the model is through antic- 
ipated inflation in the normal industry price 
level; this effect is captured in the param- 
eter a,. In this case, the results are not so 
successful. In our preferred equations, while 
the estimates of a, generally have the pre- 
dicted sign, they are statistically significant 
in only one equation. Hence, at least in the 
present study, there is little evidence that 
future price expectations have an important 
effect on price behavior. 

The overall fit of the preferred price equa- 
tions is quite good. The coefficients of de- 
termination in each case are quite high, 
especially for price equations in which the 
dependent variables are simple logarithmic 
differences of the basic price indexes. The 
Durbin-Watson statistics are generally 
within the acceptance region for the null 
hypothesis of no autocorrelation. However, 
these statistics may be biased due to the 
presence of lagged values of the dependent 
variable as an explanatory variable. 


III. Summary 


This paper has undertaken an analysis 
of the effects of demand and price expecta- 
tions on price behavior. A model of price 
behavior has been formulated to pinpoint 
the demand-oriented factors that affect 
prices, and incorporate price expectations 
as a direct influence on price behavior. The 
model was fitted to data from the manufac- 
turing sector of the U.S. economy. The 
major empirical results may be summarized 
as follows: 


Expected normal demand has a strong 
and systematic influence on price behavior. 

With sector data, the expected normal 
level of new orders effectively captures the 
influence of expected normal demand. But, 
with industry data, while expected normal 
new orders is an adequate measure of ex- 
pected normal demand in some industries, 
the determinants of expected normal de- 
mand must be specified in others. 

Inventories and unfilled orders have some 
effect on price formation, but their effects 
are felt sporadically across sectors and in- 
dustries. 

On balance, demand-oriented forces 
perform statistically about as well as cost- 
push forces as determinants of prices. 

Expectations concerning the current 
normal industry price level have a signifi- 
cant and consistent impact on price be- 
havior. This lends support to the notion 
that firms in setting prices take into account 
their estimates of the prices that are cur- 
rently being set by their competitors. 

Future price expectations appear to 
have little effect on current price formation. 
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A Model of Agenda Influence on 


Committee Decisions 


By CHARLES R. PLOTT AND MICHAEL E. LEVINE* 


Within a range of circumstances it ap- 
pears to be possible to control a group’s 
decision by controlling only the agenda. 
The boundaries of the range over which the 
agenda is such an overwhelmingly impor- 
tant parameter are not yet known, and the 
exact principles upon which the influence 
rests have not been identified. However, the 
research results reported below provide a 
first step in answering these questions. 

Our approach to this problem originated 
in both practical and theoretical considera- 
tions. As a practical matter, we were in- 
volved in an important and complex com- 
mittee decision. A large flying club in which 
we held membership was meeting to vote 
upon the size and composition of the air- 
craft fleet which would be available to the 
membership for flying. As members we had 
preferences about the fleet available to us 
and an opportunity to shape the agenda. 
Preliminary discussions and meetings had 
narrowed the range of possibilities greatly 
from hundreds of thousands of competing 
alternatives to a few hundred. Over these 
remaining possibilities, however, there were 
conflicting and strongly held opinions. The 
group was to meet once and decide the issue 
by majority vote. 

Principles of economics and game theory 
suggest that the procedures and other insti- 
tutional aspects of committee processes 
should be important in determining the out- 
come. Axiomatic social choice theory and 
voting theory also suggest the importance 
of these variables. Yet, models which char- 
acterize the subtle features of parliamentary 


*California Institute of Technology; and California 
Institute of Technology and University of Southern 
California Law Center, respectively. The research sup- 
port provided by the National Science Foundation and 
the Henry Luce Foundation is gratefully acknowl- 
edged. 
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procedures and the behavior they induce do 
not exist. Thus the practical problem was 
accompanied by an intriguing theoretical 
problem that presented us with the possi-— 
bility of developing a mathematical theory 
of procedures and procedural influences on 
group decisions. 

The meeting was held. The group used 
our agenda. The decision was the one we 
predicted.’ With this apparent success, we 
then faced a perplexing problem of proof. 
Was the result a happy accident or was the 
decision a direct consequence of our efforts? 
In order to partially resolve this question, 
we turned to experimentation. If by using 
the methods we developed we were unable 
to influence groups involved in conflicts 
similar to the club meeting, then we would_ 
be willing to dismiss the club experience as 
an accident. 

The experimental results below indicate 
that the club decision cannot be dismissed 
as accidental. The principles we outline for 
determining the agenda’s influence are in 
need of improvement, but their fundamen- 
tal importance within a range of circum- 
stances is established. A more refined and 
accurate identification of the principles and 
the ranges over which they are operative 
awaits further research. Even as it stands 
our research has important implications for 
process evaluation and design (see the 
authors). 

The paper is outlined as follows. In Sec- 
tion I, we outline a basic theory and a 
model. Section II includes our experimental 
design and Section III contains the results. 
The last section is a summary of conclu- 
sions. 


l The details of this meeting and a discussion of 
many of the problems of applications of the theory 
are reported in our referenced paper. 
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I, Theory and Model 


First, we will develcp a formal repre- 
sentation of an agenda. Then we will out- 
line an intuitive theory about the nature of 
an agenda’s influence, <fter which we will 
formally state a model. 


A. The Azenda 


The form of agenda we used in resolving 
the club problem can be represented ab- 
stractly as a series of partitions (into two 
sets) of the feasible set cf alternatives. Each 
item on the agenda was designed to elimi- 
nate by majority vote some set of alterna- 
tives from further consideration. Our exper- 
imental agendas were similarly constructed. 

We used the followinz example to explain 
the agenda to subjects during some of our 
experiments. Suppose that we are deciding 
what kind of banquet o give. The agenda 
reads: Item 1. Shall the dress be formal or 
informal? Item 2. Shall the cuisine be 


_ French or Mexican? Ths agenda is modeled 


by Diagram 1. The voce is first on item | 
and then on item 2. 

Each item on the agenda is designed to 
eliminate some of the alternatives which 
have survived the prev ous votes. This con- 
tinues until a single alternative remains 
which is the choice of tne group. For a fixed 
set of alternatives, th= set of all agendas 
corresponds to the set of all such “trees,” 
where each tree that can be formed from a 
given set of alternatives represents a differ- 
ent agenda. If, for example, the items above 


Item 2 


Item | 
Formal, French 
Formal, Mexican 
< 
informal, French 


DIAGLAM |1 
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are reversed so the first vote is on cuisine 
and the second on attire, then the tree 
would be altered accordingly.” 


B. Basie Theory 


Our basic theory is simple. Where an 
agenda is fixed, it influences outcomes in 
two ways: first, it limits the information 
available to individual decision makers 
about the patterns of preference in the 
group. The primary means available for 
preference revelation is voting, and the con- 
tent of each vote is specified by the form of 
the agenda. In some settings, other means 
of preference revelation such as verbal com- 
munication and/or straw votes can be ruled 
“out of order” by strict adherence to an 
agenda and therefore provide a limited 
means for information generation. And 
where there are many alternatives and 
many people, verbal communications may 
be of limited importance whether permitted 
or not. In addition, on-the-spot coordina- 
tion of decisions among individuals through 
any type of binding agreement is nearly 
impossible in most meetings. This gen- 
erally precludes expressly collusive behavior 
unless it is the result of a premeeting meet- 
ing and, even then, to be effective in plan- 
ning strategy the coalition often needs to 
know both the patterns of preference 
among the group and the agenda to be 
used. Thus, each individual usually finds 
himself in a position of decision making 
under uncertainty. The preferences of 
others will have limited opportunity to in- 
fluence his behavior. 

Second, the agenda determines the set of 
strategies available to the individual. He 
always has the opportunity to choose 
among outcomes, but which outcomes he 
may choose among at any point is deter- 


2It is always possible to represent a tree so that the 
corresponding agenda presents a set of choices the 
group will find acceptable or “natural”? We occa- 
sionally had to expend considerable effort on the 
wording of the agendas we used in experiments and 
suspect that some results cannot be reached using a 
natural appearing agenda. The agenda used during 
the club meeting is reproduced in the authors’ paper, 


148 THE AMERICAN ECONOMIC REVIEW 


mined by the agenda. The individual always 
must pick the particular strategy he prefers 
from among those available. The agenda 
determines what strategies are available. 
So, by reducing the influence of others’ 
preferences and by determining the set of 
strategies available to him, the agenda ef- 
fectively influences the voting pattern of 
each individual in the group. It thereby in- 
fluences the choice made by the group. 


C. The Model 


The model is constructed to apply to a 
very broad range of circumstances as well 
as to our experimental setting. However, 
as will be explained below, certain very 
specific operational assumptions were made 
when applying the model in the experi- 
mental environment. 


1. Individual Voting Rules 

As indicated above an agenda item parti- 
tions the set of alternatives into two sets, 
one of which will be eliminated by vote. 
What decision rule will the individual use? 
. We have postulated a universe limited to 
three rules. 


Rule 1. The sincere-voting hypothesis: This 
hypothesis holds that an individual faced 
with two sets of alternatives will vote for 
the set which contains his most preferred 
alternative. If he is indifferent between the 
two best alternatives he then decides on the 
basis of a comparison between the second 
ranked alternatives. If he is indifferent be- 
tween these two, then we define the rule to 
be ambiguous.’ 


Rule 2. The avoid-the-worst hypothesis: 
Here the individual votes to avoid the al- 
ternative he likes the least. When faced 
with a choice between two sets, he compares 
the least-preferred alternative in each set 
and votes against the set which contains the 


3The hypothesis as first developed by Robin 
Farquharson continues in the lexicographic fashion. 
An ambiguity in his procedure can occur when the sets 
are of different sizes. This was called to our attention 
by Steven Matthews. 
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worst of these two. The case of ties is treated 
similarly to the above. 


Rule 3. The average value hypothesis: This 
hypothesis holds that the individual treats 
the group choice as a lottery that will choose 
any alternative in a particular set with equal 
probability. The choice between two sets is 
like a choice between two lotteries (with 
uniform distribution over the outcomes) 
and he chooses (votes for) the one with the” 
higher expected utility. The case of ties is 
treated as in rule | above. 

Clearly, these three decision rules do not 
exhaust the set of imaginable decision rules. 
For example, the decision could also be af- 
fected by the variance of the payoff in a set, 
attitudes toward risk, past decisions made 
by the group, or subjective estimates of 
future decisions. If the model were to be re- 
fined further, this might be one of the places 
where it could be improved. 

Our approach to the problem differs from 
that found in economics. We postulate the 
individual as a random variable over these. 
decision rules. That is, we as experimenters 
do not know which rule he will use at a 
given point, but we are willing to speculate 
about the probability with which he will use 
a rule. In this “stochastic man”? approach 
we are close to models which have had suc- 
cessful applications in marketing (see Frank 
Bass). 

Some notation is needed. 

Q = the universal set of alternatives 
@ = (/,,/,,...,J,) is an agenda 
where J, is a partition of each of 
the partitionable sets of J,_, 
into two sets, and J, = Q 
I = the set of all individuals 
u'(x) is a von Neumann-Morgenstern 
B utility function over Q fori © J 
S(S,S) = {£1, a, a3, ay, As, Ag, X7, Ag, Ao} 
the set of “states” in which an 
individual may find himself rela- 
tive to two sets S and S of alter- 
natives. These are defined as fol- 
lows. 
a, = All decision rules dictate a vote for S$ 
over $; or one (or more) decision rule., 
dictates a vote for S and the other two 
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(or one) are amb guous between S 
and S. 

a, = All decision rules dictate a vote for 
S over S; or one tor more) decision 
rule dictates a vote for S and the other 
two (or one) are ambiguous between 
Sand $. 

a, = One decision rule dictates a vote for 
S, another dictates a vote for S, and 
the other is ambiguous between S and 
S, or all three rules are ambiguous. 

a, = Decision rule | dictates a vote for $ 
and both rules 2 and 3 dictate a vote 
for S. 

a; = Decision rule 2 dictates a vote for S 
while both rules I and 3 dictate a vote 
for Š. 

œs = Decision rule 3 dictates a vote for $ 
while both rules 1 end 2 dictate a vote 
for S. 

a; = Both decision rulez | and 2 dictate a 
vote for § while rule 3 dictates a vote 
for S, 

a, = Both decision rules 1 and 3 dictate a 
vote for S while rule 2 dictates a vote 
for S§. 

@ = Both decision rules; 2 and 3 dictate a 
vote for S while rule 1 dictates a vote 
for S. 

P(S,S |a,,@) = the probability that in- 
dividval į will vote for the 
set S over the set S given 
that they are imbedded at 
some stage in agenda @ 
and that he finds himself 
in the situation described 


‘4 


by GQ, - 
AXIOM 1: Independerce from Environ- 
ment: The  probab'lity distributions 


PS, S | az, +) are parameterized only by a, 
and for all $, $, S', S', P(S, Sla,) = 
P(S’,S" | a). 


This means that the ind.vidual does not act 
strategically by anticipating upcoming 
votes; his probability cf voting is not af- 
fected by previous vo.es; his probability 
is not affected by discussion at any stage of 
_-the meeting, set sizes, set labels, etc. It is as 
though he always uses one of the decision 
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rules above, and he chooses from among 
them with fixed probabilities. 
AXIOM 2: Stochastically Identical In- 
dividuals: 


P(S,S | a,) = PA(S,S | ax) forall i,j, S, S, k 


This axiom postulates a certain similarity 
among individuals. It says that the prob- 
ability that any individual votes ‘‘yes”’ 
when he finds himself in any given situation 
is the same for anyone who finds himself in 
that same situation. In addition, this axiom 
declares that the universe of parameters on 
the probability distribution is exhausted by 
the situations enumerated above. 


2. The Strength of S against § 

Suppose the voting rule is a majority rule 
and that in the agenda the set § has been 
pitted against the set S. What is the prob- 
ability that S will win? This probability will 
be called the strength of S against § and can 
be calculated as follows. 


ViS, S, œ) = the set of people who find 
themselves in situation a,; 
a, E 8(S, S) 
N, = the number of people in the 
set V(S,S, a,) 
n = the total number of people 
[note: 5}; N, = n] 
W = (z,,...,2Z9): z; € integers; 
and0 < z; < N,; and 


> n+i 


pee 





if n is odd 


n : $ 
> 5 if mis even 


P(S, Sì = the probability that the set 
S receives a majority vote 
over the set S in a contest 
between the two. 


THEOREM: 


1) P(S ee y 
(1) P(S,S) = -X Il e 
P(S, S| y — P(S, S | œ)" 
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That this is the appropriate probability 
can be seen by application of the binomial 
probability distribution, the independence 
assumptions and the appropriate area of 
summation. Notice that all we need to 
know to calculate this number is the num- 
ber of people in each set V(S, S, œx) and the 
nine probability numbers represented by 
P(S, S| ak), k = er 


3. Strength of an Agenda 

We turn now to the model of primary in- 
terest. What agenda is most likely to yield 
a given alternative x as the group’s choice? 
We answer this question by calculating the 
strength of an agenda for an alternative x. 
We do this by first calculating the prob- 
ability under a given agenda that x will be 
the group’s choice. With that formula in 
hand, we can then survey all possible 
agendas (which is incidentally no simple 
problem) to find the one which maximizes 
the chance of getting x. 

Consider the agenda Q = (J;,...,J,,). 
We assume there are m items. Each item J, 
is a partitioning of each set in J,_, into two 
sets. The original set J, = Q is the set of all 
alternatives. Now since the items of the 
agenda are partitions, each element x € Q 
appears in one and only one set in any 
given item. Call this set S(x, J,) and the set 
which is pitted against it S(x,J,). 

Our previous formula (1) allows us to 
state the probability P(S(x, J) S(x, J;)) 
for any given x and any given J,. From the 
independence axioms above we know im- 
mediately then that: 

(a) P(x |@) = the probability that x is 
chosen by a group given 
that the agenda is @ 

(b) Pœ |Q) = Tyce P(S(x, Ji), S(x, Je)) 

This is the formula we were seeking at the 

beginning. 


4. Influencing the Group 

In order to apply the theory, we face four 
more problems. First, we must obtain 
preference estimates. The experiments ex- 
plained below involved money payments. 
To simplify, we assumed that people were 
“risk neutral” so utility was linear in money 
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payment. The second problem involves ob- 
taining estimates of the nine numbers 
P(S,S | ap) k = 1,...,9. The numbers we 
used were estimated from the pilot experi- 
ments and are provided in Section ITI. 

The third problem involves the interest- 
ing mathematical problem of finding the 
optimum agenda. For each alternative we 
can compute the probability that it will 
win under any given agenda. Choice of an 
agenda then will be like the choice of a’ 
lottery so in general the “best” agenda 
would depend upon attitudes toward risk, 
etc. The objective function we use simply 
dictates finding the @ which maximizes 
P(x |@). The hard part occurs because of 
the very large number of potential @’s. 

Fourth, we must be able to get the group 
to adopt and adhere to the agenda we have 
chosen. This involves devising an agenda 
which presents choices in an acceptable or 
“natural”? way, preventing alternative mo- 
tions from reaching the floor. 


II. Experimental Procedures 


We experimented by creating groups 
which had important features of the nat- 
urally occurring processes we wish to un- 
derstand. We deduced these features from 
the club experience: 1) the group uses ma- 
jority rule and a prearranged agenda which 
is followed closely; 2) there is little oppor- 
tunity for premeeting meetings or prede- 
signed coalitions to form prior to the meet- 
ing; 3) there is little or no uncertainty 
among the participants as to their attitudes 
toward the various candidate alternatives; 
4) individuals are not indifferent among 
alternatives. 

The first two conditions were easy to 
meet. Student subjects were recruited from 
Caltech, the University of Southern Cali- 
fornia, and the University of California- 
Los Angeles. An announcement was made 
in classes about the opportunity to par- 
ticipate in a “decision-making experiment.” 
They were told that they would attend a 
meeting which would last approximately an 
hour, discuss some issue which had no. 
political overtones, and that they would 
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have the opportunity to make “well over 
the hourly wage which any of them might 
be receiving.” They were told that the ex- 
perimenters were interested in certain logis- 
tical and technical prob.ems about group 
decision processes; that there was no in- 
terest in psychological va~iables or personal 
variables; and that they would be subject 
to no harm or embarrassment. 

Meetings took place in a classroom 
eginning at noon. As participants arrived 
they were assigned to sea-s in accord with a 
function which resulted from a random 
number table. When all participants were 
seated, they were asked to read the instruc- 
tions which had been pléced face down on 
their desks. 

We adapted the theory of induced pref- 
erence developed by Vernon Smith to take 
care of third and fourtn conditions. The 
set of alternatives Q wes a subset of the 
letters of the alphabet. The task of the 
group was to use the appropriate proce- 
dures and choose one letter from this set. 
Each individual 7 € {1,2,...,m} was given 
a payoff function u‘(x), x € Q, which in- 
dicated the amount of rroney he would re- 
ceive from the experimenter as a function 
of the alternative chosen by the group. He 
could not mention the mounts of money 
reflected by his payoff and no side pay- 
ments, bribes, or threa:s were permitted. 
So, as long as an indivicual preferred more 
money to less, his preference relation over 
Q is given by xR,y == uix) > u'(y). In our 
case, the amounts involved seemed to us to 
induce well-defined prefzrences and nonin- 
difference between alternatives. We as- 
sumed in addition that people were risk 
neutral. 

The instructions were read by the experi- 
menter, who did not <now at the time 
which alternative the agenda was designed 
to produce. These are included in the Ap- 
pendix. After reading the instructions the 
experimenter answered any questions, 
turned the meeting over to the chairman, 
and seated himself at the back of the room. 
He said nothing during the remainder of 
the experiment except when voting took 
place. He then stood up and recorded votes. 
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The chairman for Series 2, 3, and the final 
Series 4 was a Caltech senior majoring in 
physics. He was paid $4.00 per hour. He 
was given the instructions labeled “chair- 
man’s instructions” in the Appendix. He 
was not told the purposes of the experiment 
or that we had any expectations about 


‘which alternatives the group might choose. 


In the debriefing which occurred after the 
final experiment, it was evident that he did 
not know the purposes of the experiments 
and did not suspect that the agenda was a 
key variable. 

The only person present during the ex- 
periment who was aware of which alterna- 
tive was theoretically supposed to occur 
was the graduate research assistant, Steven 
Matthews. He was introduced along with 
the chairman, as a recording secretary. The 
only things he said during the meetings 
were functional to the general task of re- 
cording votes. 

After the procedures had been fully dis- 
cussed and the “test” had been adminis- 
tered, the meeting began. The chairman 
took up the first item on the agenda and 
opened the floor for discussion. We asked 
him to encourage discussion on the first 
item. Participants tended to be a little 
hesitant to speak up (“What can I say 
about an A?’”’), but once discussion started, 
they often were moved to comment. 

After the first item was voted upon, the 
group considered the next item on the 
agenda. On two or three occasions someone 
asked if items could be changed. This was 
not allowed. We suspect that certain types 
of straw votes are effectively changes in the 
agenda and may affect outcomes. Although 
we never prohibited a straw vote, we were 
prepared to rule one out of order if it was 
put in the form of a substitute agenda; for 
example, “If it comes down to box A versus 
box B later, how many will go for A?” We 
did allow one straw vote in this series and 


4We found the test to be very useful. On several 
occasions during our pilot experiments we had reason 
to suspect that participants did not fully understand 
the agenda and/or motions. After we adopted this test, 
mistakes seldom occurred. 
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TABLE 1— ESTIMATES OF P(S, S| a;) MEASURED FROM SERIES 1-3 


Qa Œ a; a4 as 


.96 .04 20 38 17 


we think it did affect the outcome (see 
Table 2). ` . 

When the meeting was over, all subjects 
were paid in cash the amount dictated by 
their payoff sheet and the alternative chosen 
by the group. 


IH. Results 


A total of four experimental series were 
conducted. The first three series, which are 
treated as pilots, served two functions. 
First, the procedures as reported here and 
the instructions (used in the fourth series) 
had been revised to take account of prob- 
lems encountered in these first three series. 

: The second function of the pilot experi- 
ments was to provide data from which the 
probability parameters used in the model 
could be estimated. Both the numbers re- 
ported in Table 3 and the design of the 
Series 4 experiments were based on these 
estimates (see Table 1). 

. Series 4 consisted of four experimental 
sessions. The set of alternatives, Q, contains 
five elements. The payoff schedules used in 
all four sessions are listed in Table 2. The 
majority-rule relation is also shown there. 
Alternative 1 beats all others in any binary 
contest and Alternative 5 is beaten (unan- 
imously) by any of the others in a binary 
contest. The other three alternatives are 
involved in a cycle. For each of the first 
four alternatives, an agenda exists which 
would yield that alternative with a prob- 
ability equal to one according to our model. 
We would have preferred to avoid the cycle, 
but we were unable to find a noncyclic ex- 
ample for which a probability one agenda 
could be constructed according to our 
model for each feasible’ item, given the 
probabilities measured from Series 1. 


5 Alternative 5 is possible only with extremely low 
probabilities. . 


Qg a7 ag Qg 


61 39 83 .62 


The results of these experiments are in 
Figure 1; Experiments 1, 3, and 4, which 
were designed to get Alternatives 3, 2, and 
1, respectively, performed exactly as antic- + 
ipated. Each resulted in the choice of alter- 
natives for which the agenda was designed. 

The agenda for Experiment 2 was de- 
signed for Alternative 4, but the group 
chose Alternative 1. This resulted because a 
straw vote revealed the fact that Alterna- 
tive 5 (labeled D in this experiment) was 
least preferred by all individuals. Does this 
call into question the basic assumptions of 
our model? We think not. This straw vote, 
we claim, effectively changed the agenda to 
one on the figure labeled “Alternate Speci- 
fication: Series 4-Experiment 2.” For this 


TABLE 2-—SERIES 4 PAYOFFS IN DOLLARS 


Alternative 
Person l 2 3 4 5 


l 6.00 7.00 5.00 8.00 0.50 
2 6.00 7.00 5.00 8.00 0.50 
3 6.00 7.00 5.00 8.00 0.50 
4 6.00 7.00 5.00 8.00 0.50 
5 6.00 7.00 5.00 8.00 0.50 
6 6.00 7.00 5.00 8.00 0.50 
7 7.50 7.75 6.75 5.75 0.25 
8 7.50 7.75 6.75 5.75 0.25 
9 7.50 7.75 6.75 575 0.25 
10 7.50 7.75 6.75 5.75 0.25 
11 7.50 7.00 6.00 8.00 0.50 
12 8.00 7.50 7.00 6.00 0.50 
13 8.00 7.50 7.00 6.00 0.50 
14 8.00 7.50 7,00 6.00 0.50 
15: 7.00 5.50 7.50 6.50 0.25 
16 7.00 5.50 7.50 6.50 0.25 
17 7.00 5.50 7.50 6.50 0.25 
18 7.00 5.50 7.50 6.50 0.25 
19 7.00 5.50 7.50 6.50 0.25 
20 7.00 5.50 7.50 6.50 0.25 
21 7.00 5.50 7.50 6,50 0.25 
3 
Majority Rule ca ra 4- 5 


Relation l 
Ist cycle last 
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SERIES 4~- Experiment ¢ 





SERIES 4~ Experiment 2 
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Alternative Specificatiors: 
SERIES 4 ~ Exper ment 2’ 
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SERIES 4 - Experiment 3 





SERIES 4 - Exper ment 4 
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Key: 


(x} means that x is the strength of the set over its complement 
wom os determined by the modal 


means that x is the strength of the agenda in getting this 
(x) << ailernat ive. Each agenda wis designed to gat the alternative 
sa mc 


yzy means thot at this stage ths vote went “our way" by a vote 
Ve of x toy. 
xy meons that at this stage wa "lost" by a vote of x to y. 


* indicates the actual final choice by the group. 


FIGURE Í 


alternate agenda the model predicts letter 
E, the one actually chcsen with a .93 prob- 
ability. 

We now come to the most basic of ques- 
ticns, What are we prevared to say we have 
lezrned about our genzral theory and how 
can we easily summarize our beliefs? The 
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following Bayesian argument is enlighten- 
ing if we start from the two competing 
generalizations which existed before the 
research was initiated: 


6): The outcome of the process does not 
depend upon the agenda. That is, 
there exists a probability distribution 
P(x) over outcomes x © Q which is 
not functionally dependent upon the 
agenda, although it may depend on 
other parameters. 

6,: The outcome of the process does de- 
pend upon the agenda. That is, there 
exists a probability distribution 
P(x |@) over outcomes x € Q which 
is functionally dependent upon the 
agenda in addition to other param- 
meters. 

Cast in this framework the arguments in 
favor of 6, are very persuasive if we adopt 
the position of a critic who initially had low 
expectations about the truth of @,. Suppose, 
for example, we make the following as- 
sumptions where x is the observed sequence 
of outcomes: 

1) The a priori probabilities are P(@,) = 
8 and P(#,) = .2 

ii) P(x |8) is the maximum likelihood 
estimate .015625 

iii) P(x | 6,) is the prediction of the model 
With these assumptions the a posteriori 
probability that 9, is true is .94. This critic 
is certainly impressed. 

If our critic would not allow our explana- 
tion of Series 4~Experiment 2, then a repeti- 
tion of the argument above would show 
that he has learned much less from Series 4. 
Our own priors which had resulted from 
observing pilot experiments were on the 
order of P(@,) = .9 so without our Experi- 
ment 2 explanation, we learned very little 
from the experimental series. Since the cost 
of an additional experiment is about $170 
and any critic can study the pilot runs, we 
elected nat to try to convince this critic 
until we found a setting within which we 
could learn something additional ourselves. 
We conclude that the agenda influences the 
outcome. 

Even though our general theory may be 
right, the specific means of expressing or 
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TABLE 3: DISTRIBUTION OF OUTCOMES? 








Sertes Mean of Standard 
Experiment Win Votes Deviation 3A 

Iten y o Uy 
Iel<1 11.57 1.67 ~.48 
J-1-2 13.83 1.16 “71 
1~1~3 10,84 1.71 ~.65 
1-1-4 10.85 £95 47 
FeZ 11.57 1.67 ~.48 
I~2~3 10.84 1.71 ~.65 
1-2-4 10.85 95 =, 47 
1~3~ 15 10.85 1.67 ~.48 
1-3-2 10.54 1.15 ~~ 41 
1-3~3 12,20 1.38 ~.62 
Leku] 11.57 1.67 ~,48 
1-4-2 11.48 1.37 ~.69 
1-4-3 12.37 1.16 ~.65 
Le Sa J, 11.00 1.59 ~,78 
1-5-3 12.21 1.48 -,72 
1-5-4 10.40 1.05 ~ 40 
Lee? 10.58 1.46 ~. 64 
1~6~3 11,21 1.16 ~.77 
LE: 12.62 1.42 ~.88 
2-1-1 19,49 1.14 ~.94 
Qn Jn gd 13.34 1.90 -1.11 
2-43 11.85 1.00 ~.48 
Jetel 17.42 1.64 “1.10 
3-1-2(Ttem 5)> 13,85 1.00 ~.48 
3~Q—pd 19.26 1.21 98 
Fm2? 17.19 1.69 “1.13 
hood 18.34 1.44 ~1.04 
he j2 13.65 1.00 ~. 64 
bun Queyd 17.65 1.59 1.09 
hm gn gd 16.73 1.78 ~1.16 
bm Qn 19,95 .99 ~.87 
bn 2 Pond 12.73 1.27 ~.77 
hn} bn? 13.65 1.00 ~.64 
4-3~2(Item 3)> 13.65 1.00 64 
holgan], 17,42 1.64 ~1.10 


Probability Probability 


Number of of of 
Win Votes? Direction Final 
x (x-3) /o Actually Outcome 
Taken 
12 257 90 
15 1.31 1.00 65 
11 £294 .79 ‘ 
11 -158 .93 
15 2,36 90 
19 5.46 1.00 ef 
12 379 .79 : 
13 2.27 93 
9 -1.54 .10 
11 a400 .83 „08 
11 ~,. 369 97 
12 -,341 39 
ES 1.il -93 82 
14 1.40 99 
13 1.26 83 
16 3.18 87 
13 1334 97 "58 
10.5 2095 82 
12 -579 86 
ll 288 78 
12 682 93 61 
13 267 98 
a1 1.32 1.00 
19 -1.76 a07 -07 
13 1.15 92 
20 1.58 1.00 
10 -1.85 08 -08 
8 -9.33 00 
16 206 1.00 „00 
21 1.85 1.00 
15 1.35 1.00 1.00 
8 -6.08 00 
5 -6.59 .00 00 
21 1.06 1.00 
13 2213 96 
16 2.35 1.00 96 
18 220 1.00 
14 -350 1.00 1.00 
20 1.58 1.00 
14 -350 1.00 1.00 


a“Win” means that vote went in the direction indicated most probable by the model. 
bThese experiments did not result in the anticipated outccme. 
¢Data were pooled from all experiments except 1-3, 3-2, 4-2, 4-2’. 


modeling it that we have developed is im- 
perfect. First, the model made a probability 
one prediction which did not occur. Modi- 
fications to allow for straw votes may 
eliminate the problem. Secondly, we can, 
from Series 4, test the values of two param- 
eters. The hypothesis that P(S,S | a,) = .96, 
the number used in the model is accepted 


-at the .01 level of significance. This is par-` 


ticularly interesting since it indicates that 
when individuals are in certain circum- 
stances, our model of individual decisions 
is very good indeed. Psychological or other 


theoretical modifications are unnecessary. 
When all three rules cast compatible deci- 
sions, almost all behavior is explained. 
However, there were 32 votes cast from a, 
of which 27 were cast in the proper direc- 
tion. According to the model these consti- 
tuted 32 Bernoulli trials, each of which had 
a probability P of going in the proper di- 
rection. The hypothesis that P(S,S|a,) = 
.62, the value used in the model, is rejected 
at the .01 level of significance. From this we 
know that our model could be improved by 
modifying the parameter values. 
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TABLE 4—CONSISTENT USE OF VOTING RULES 
(Number of Individuals in Y*) 


155 


Behavior 
Series and Behavior Behavior Behavior Consistent 
Experiment Consistent Consistent Consistent with None of 
Number with Rule 1 with Rule2 with Rule 3 the Rules Total 
1-1 l l 6 2 10 
1-2 4 l l 4 10 
1-3 0 0 0 i l 
1-4 0 0 6 0 6 
] 1-5 ] 0 l 2 4 
1-6 } 0 3 2 6 
Total Stud: see. Oe, Come coma a9 
7 37 37 37 


Note: Rule 1 = Sincere; Rule 2 = worst avoidance; Rule 3 = average value. 
Y* = the set of individuals for which the consistent use of any of the three voting 
rules would have been inconsistent with the consistent use of either of the other two 


voting rules. 


Table 3 provides a comparison between 
the actual vote and the predicted vote for 
each item of each experiment including all 
pilot series. The most significant thing 
about this table is the apparent conservatism 

- in the model suggested by the very infre- 
quent instances of the actual vote falling 
short of the expected vote (8 out of 40 
cases). This conservatism shows up again 
on the histogram of Figure 2. If the theo- 
retical distribution of votes for each item 
was normal, then the histogram should ap- 
proach a normal distribution curve. But, 
for all items the theoretical distribution of 
votes was significantly skewed to the left 
(as shown by Wy; on the table). Since the 
histogram is strongly skewed to the right, 
the accuracy of the model is in even more 
doubt than the nonnormality of the histo- 


No. Items Histogram Normalized Deviotions from Theory 
l 
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gram suggests. We suspect that this is a 
type of “bandwagon effect,” but we have 
not tested for this. 

Of particular interest to us were the pat- 
terns of individual decisions. Does an in- 
dividual always use the same decision rule? 
Of the 261 individuals who participated in 
these experiments, only 37 were involved in 
a series of voting situations which would 
necessarily’ reveal the individual’s voting 
rule. Table 4 indicates 70 percent of these 
37 subjects exhibited consistent behavior. 
The average value hypothesis was the most 
popular with about 46 percent of these sub- 
jects using it. The next largest group, 30 
percent, used none of the rules consistently. 
The fact that so many individuals did not 
consistently use any of the rules suggests 
that some sort of probabilistic treatment of 
individual decision rules may always be 
necessary. 


IV. Concluding Remarks 


Our research incorporates several fea- 
tures not found (at least all in one place) in 
the economics and politics literature. First, 
our characterization of voting procedures is 


6Any individual from among the 37 who consis- 
tently used any of the three rules would have exhibited 
behavior inconsistent with the use of either of the 
other two rules. 
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different from that found in the social 
choice and voting literature. With the ex- 
ception of Farquharson, research in those 
areas focuses on processes in which alterna- 
tives are considered in a series of binary 
(two at a time) contests. The voting proce- 
dure we study involves voting between sets 
of issues. Our theory is decision theoretic 
in origin, but we depart from the traditional 
decision-theoretic mode of analysis by treat- 
ing individuals as random variables over 
decision rules. Finally, our choice of an ex- 
perimental methodology is certainly not 
typical of modes of analysis used by econ- 
omists. Our posture is simple. If by using 
our ideas about the influence of the agenda, 
we are unable to influence the decisions of 
groups in a simple laboratory setting, then 
we cannot in good faith claim that our 
theory works in the more complicated “real 
world” case. 

Experimental results indicate that within 
a range of circumstances the agenda can in- 
deed be used to influence the outcome of a 
committee decision. Although the model we 
present needs improvement, the basic theory 
seems correct. 


APPENDIX 
INSTRUCTIONS USED IN SERIES 4 


Chairman Instructions 


You are employed to serve as chairman 
of several committee meetings. The time and 
location of these meetings are on the at- 
tached page. Each meeting will last about 
forty-five minutes. You should be at the 
designated location thirty minutes before 
the meeting starts and you should have 
familiarized yourself with the rules of order 
which are attached. For your participation 


you will be paid $5.00 per hour plus any . 


necessary expenses, for example, parking, 
which you incur. 

These meetings are part of a series of 
experiments designed to test theories about 
decision processes. Beyond this introductory 
remark, you will not be made aware of the 
purposes of the experiments until after the 
entire series has been completed. You should 


avoid talking with anyone about any aspects 
of the experiments, your employment, or 
about any possibly related theories. You 
should avoid circumstances in which you 
might inadvertently become informed. Do 
not try to guess the nature of the hypotheses 
or supply your own theories. After the final 
meeting you will receive a detailed explana- 
tion. 

The first thing to do is check the dates 
and the times. Make sure you can be there. a 
They are listed here as “Attachment No. 1.” 
Attachment 2 is a copy of the instructions 
that members of the committee will receive. 
You should read these instructions now. 

Here are some things that should be un- 

derlined: 
1. People are free to say anything they wish 
which pertains to the motion on the floor. 
If discussions are “out of order,’ you can 
make that judgment. In particular, the fol- 
lowing are not to be allowed: 

a) Statements which contain dollar or 

quantitative references; 

b) Straw votes on issues other than the 
current issue to be discussed and voted 
upon, as will be explicitly described 
on the agenda; and 

c) Threats or dealings between com- 
mittee members to be carried through, 
during, or after the experiment is over. 

2. Majority rule means a majority of those 
present. A vote passes if it receives 11 or 
more votes. If an item on the agenda fails 
both votes, you call for more discussion. 
After discussion another vote is taken. If 
neither passes you move to the next item on 
the agenda. An ambiguity after all items on 
the agenda are covered, can be resolved by 
a motion from the floor. 


Parliamentary Rules for Chairman 


Read the appropriate portions at the ap- 
propriate times. 

Recognition Rule: Raise your hand to 
be recognized by the chair. 

Voting Rule: The basic voting rule is 
simple majority rule. An issue passes if it 
passes by a majority of those voting. 

Rule to Break Ties (read this if neces- 
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sary): If a tie vote occurs, discussion of the 
motion is again opened. After debate a 
second vote is taken. If a tie occurs again, 
debate is opened again and a vote is taken. 
If a tie occurs again, tre committee moves 
to consider the next issue. Any ambiguity 
at the end of the last itəm can be removed 
by a motion from the floor. 

Rule to End Debate: If someone wishes 
to end the debate on en item they simply 
move to end debate. If there is no objection 
to ending debate the iten is voted upon. 

(Read if necessary): If there is objec- 
tion to ending debate, the motion to end 
debate will be recognized by the chair. A 
vote on the motion to end debate will be 
taken. If it passes by 2 ‘3 majority of those 
voting the debate ends. If the motion to end 
debate fails, debate on the main motion 
continues. 

AGENDA: The agenda committee has 
adopted the agenda which is before you. 
Notice that each item on the agenda is de- 
signed to restrict the rumber of programs 
which may receive further consideration. 
Example: Choice of banquet 


Alternative Type of Food Dress 
| Mexican Formal 
2 Mexican Informal 
3 Frerch Formal 
4 Frerch Informal 


Item 1. Shall we have a formal dress ban- 
quet or not? Notice that an answer to this 
question will restrict further deliberation to 


either 
: 


Item 2, What type of food? Notice that an 
answer to this question is now all that we 
need to decide upon = specific alternative, 
as shown in Diagram Z. 


Instructions for Committee Members 


1. We would like for you to participate 
in a committee process experiment. The 
purpose of the experiment is to help us 
understand certain technical aspects of the 
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DIAGRAM 2 


generally complex ways in which com- 
mittees operate. Support for this research 
was supplied by the National Science 
Foundation and the Henry Luce Founda- 
tion. 

2. All you have to do is attend a com- 
mittee meeting and for this participation 
you will be paid. The purpose of the meet- 
ing is to choose by majority rule a letter 
from the set of letters [4, B, C, D, E]. Only 
one of the five letters will be chosen and the 
payment you receive for participation 
depends entirely upon which one it is. For 
example, on the table on page 3, the amount 
listed beside the letter A is the amount you 
will receive if it is chosen by the com- 
mittee; the amount beside B is the payment 
you will receive if it is the majority decision, 
etc, 

Different individuals will receive different 
payoffs depending upon which letter the 
committee chooses. The letter which would 
result in the highest payment to you may 
not result in the highest payment to some- 
one else. You should decide after delibera- 
tion how you wish the committee to vote 
and make whatever efforts you might want 
to get the vote to go that way. However, in 
general, we as experimenters are not con- 
cerned with whether or how you participate 
in the committee’s effort to select a letter. 

We want the meeting to proceed in an 
orderly fashion so we have provided a few 
parliamentary procedures which must be 
followed. These will be explained by the 
chairman. We also want to make sure that 
you understand the consequences of your 
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votes and any resulting committee decision. 
For this purpose we ask you to answer the 
question on page 4 after the chairman has 
reviewed the rules and the agenda. 

3. Here are some incidentals: 

a) The basic procedure will be simple 
majority rule, We will also follow the agenda 
prepared by an agenda committee. This 
agenda is outlined on page 3 and should be 
studied carefully. It will also be covered by 
the chairman. 

b) You will from time to time be vot- 
ing. We have appointed a recording secre- 
tary to record all votes. This can take some 
time so we ask you to hold your hands high 
until all votes are recorded. 

c) You will be paid in cash immediately 
after the meeting. You may not reveal any 
quantitative information about your pay- 
ment. If you wish you can say that one 
yields more than another, but you may not 
say how much more. The amounts may 
differ among committee members and only 
you are to know anything abott how much 
you may receive. 

d) Before or during the meeting please 
do not discuss with other committee mem- 
bers any activity to take place after the 
meeting which may involve you jointly. 
Under no circumstances may you make 
threats or “‘‘deals” to split your payment 
from the meeting with another committee 
member. 

4. Are there any questions? 


SERIES. 4: EXPERIMENTS 1 AND 2 
Individual Payment and Agenda Section of 


Individual Instructions. Committee Mem- 
ber ; 





Letter Payment to you 


MoO & as 


AGENDA are shown in Diagram 3. 


AGENDA 


ltem 2a 


4] 


Item | 


| 
| 
| 
| 
BK 
| 
| 
| 
| 


A 
j [e] 
o g 
D i c item 2b 
E | i 
E 
| item 3 
D 
[e] 
| | l 
DIAGRAM 3 


Item 1. Do we want to consider further 
only the letters A and B, or only the letters 
C, D, and E? (Check your vote.) 
—___..l am in favor of considering further 
only the letters A and B. : 
Iam in favor of considering further 
only the letters C, D, and E. 
Item 2a. (If the letters A, B are chosen at 
Item 1, then this item is applicable—if not, 
then go to 2b.) Which do we want, A or B? 
J am in favor of A. 
I am in favor of B. 
ltem 2b. (If the letters C, D, and E are 
chosen at Item 1, then this item is applicable 
otherwise go to 2a.) Do we want to con- 
sider further only the letters D and E, or do 
we want'to stop with C? 
J am in favor of C. 
Iam in favor of considering further 
only the letters D and E. 
Item 3. Do we want D or E? 
—_—.] am in favor of D. 
___.J am in favor of E. 

















Agenda Test Section of 
Individual Instructions 


1. Suppose the top box at Item 1, the one 
that contains the letters A and B, received a 
majority of the votes, then the next item to 
be considered on the agenda is , and 
it consists of a vote between the letter(s) 
and the letter(s) 











2 
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2. Suppose at Item 1 the box of letters 
that contains the letters C, D, and E is 
chosen by a majority. Tren the next item to 


to be considered on the genda is ____., and 
it consists of a vote between the letter(s) 
and the letter(s) : 








3. If the box of letters that contains A 
and B received a major ty vote at Item 1, 
would there be a vote at Ftem 3? Answer Yes 
_or No: . If it happened that the box of 

letters containing C, D and E received a 
majority of votes at Item 1, and a vote was 
not needed at Item 3, then the box contain- 
ing the letter mus” have received the 
majority of votes and :hus would be the 
committee’s final choice. 

4. If at each item the lower arrow was 
followed by the majority of votes, then the 











committee will have made _ the final 
choice and you will receive the amount 
as your payoff. 
5. How much will you receive if the com- 
mittee’s final choice is: D?.. B?—— 
C? A? 








“SERIES 4: EXPERIMENTS 3 AND 4 


Individual Payment anc Agenda Section of 
Individual Instructions Committee Mem- 
ber No. 





Letter Payment to You 


mSQkhs 


AGENDA are shown ir Diagram 4. 


Item |. Do we want to consider further only 
the letters A, B, and C, or only the letters 
D and E? (Check your vote.) 
___..1 am in favor o` considering further 
only the letters A, 3, and C. 
__.1 am in favor o7 considering further 
only the letters D end E. 
Item 2a. (If the letters A, B, and C are 
chosen at Item i then this item is applicable 
—-if not then go to 2b.) Do we want to con- 
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AGENDA 


| 
| Item | | A fa] 
titi 


A 
B 
B | | 
C 
c | | Item 2b | 
tl 
E | E | 
| | | 
DIAGRAM 4 


sider further only the letters 4 and B, or do 
we want to stop with C? 
Iam in favor of considering further 
only the letters A and B. 
I am in favor of C. 
Item 2b. (If the letters D and E are chosen at 
Item 1, then this item is applicable—other- 
wise go to 2a.) Which do we want, D or £? 
Iam in favor of D. 

_—._ lam in favor of E. 
Item 3. Do we want A or B? 
Jam in favor of A. 
I am in favor of B. 

















Agenda Test Section of 
Individual Instruction 


1. Suppose the box at Item 1, the one 
that contains the letters A, B, and C, re- 
ceived a majority of the votes. Then, the 
next item to be considered on the agenda is 
, and it consists of a vote between the 
letter(s) .— and the letter(s) i 

2. Suppose at Item 1 the box of letters 
that contains the letters D and E is chosen 
by a majority. Then the next item to be 
considered on the agenda is , and it 
consists of a vote between the letter(s) 
and the letter(s)____. 

3. If the box of letters that contains D 
and E received a majority vote at Item 1, 
would there be a vote at Item 3? Answer 
Yes or No . If it happened that the box 
of letters containing A, B, and C received a 
majority of votes at Item 1, and a vote was 
not needed at Item 3, then the box contain- 
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ing the letter must have received the 
majority of votes and thus would be the 
committee’s final choice. 

4. If at each item the lower arrow was 
followed by the majority of votes, then the 
committee will have made the final 
choice and you will receive the amount 
as your payoff. 

5. How much will you receive if the com- 
mittee’s final choice ts: 











De Bi) ee 
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Conglomerate Mergers, Default Risk, 
and Homemade Mutual Funds 


By Corry Azzi* 


There are two commen conjectures about 
the causes of conglomerate mergers: corpo- 
_ rate shareholders prefer distributions of re- 
turns that can be acquired only from port- 
folios of the stocks and bonds of the 
conglomerate; and merger reduces the risk 
of investments. These conjectures have not 
been widely accepted as satisfactory expla- 
nations of conglomerai on. A counter con- 
jecture appears in the iterature. If it were 
proven, it properly could be called the 
homemade mutual fund theorem. This the- 
orem would state that any return distribu- 
tion from a portfolio zsontaining the debt 
and equity of a conglomerate could have 
been acquired through a portfolio contain- 
ing some combination of the securities of 
the distinct corporations. Vernon Smith 
conjectures that “*... in the absence of econ- 
omies in the joint devzlopment of two or 
more investment activiies or economies of 
scale in financing, corporate mergers (par- 
ticularly ‘conglomerazzs’) would be dis- 
tinctly undesirable. Greater flexibility and 
choice are provided by letting investors put 
together their own private ‘merger’ combi- 
nations on personal account by their choice 
of portfolios” (p. 461). 

Smith claims that the merger of firms in 
distinct risk classes restricts an investor’s 
opportunity set. But tha effect of merger de- 
pends not only on the opportunities pro- 
vided by the conglomerate’s securities. It 
also depends on other securities or credit 
transactions that may De available to repli- 
cate or undo the merger. If opportunity sets 
are not changed, investors would be indif- 
ferent to the merger, and the conglomer- 
ate’s value would be the sum of the values 
of the firms before the nerger. 


* Assistant professor of eccnomics, Lawrence Univer- 
sity. I owe a considerable dest to Vernon Smith for his 
work on corporate financial theory. Steven Arnold, 
David Baron, and James Ccx made very helpful com- 
ments, 


If the securities market corresponded to 
an Arrow-Debreu market, then the oppor- 
tunity set would be unaffected. Likewise 
even in the presence of default risk, if inves- 
tors can borrow with limited liability, 
pledging as sole collateral only the securities 
purchased in part with the loan, then mer- 
gers can be replicated or undone on per- 
sonal account. But if the merging firms are 
not in the same risk class, then they and the 
conglomerate that they would comprise are 
all in distinct risk classes. Limited liability 
personal loans would be sufficient to ensure 
that investors could create homemade con- 
glomerates or undo mergers, if each of the 
two firms and the conglomerate were not 
the only members of their respective risk 
classes. 

In any event, whether the merging firms 


are or are not in distinct risk classes, the 
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conditions sufficient to ensure that an inves- 
tor’s opportunity set would be unaffected 
are straightforward generalizations of con- 
ditions on security or credit markets suff- 
cient for the homemade leverage theorem.! 
But such conditions, which are especially 
strong if default risk is allowed, would be 
relevant only if the conglomerate’s securi- 
ties make available opportunities that are 
somehow distinct from the opportunities 
that would otherwise have been available 
from the securities of the firms that com- 
prise it. 

Assuming no default risk on the bonds of 
both corporations that are party to a mer- 
ger, I will prove the homemade mutual fund 
theorem and show that Smith’s conjecture 
is essentially correct. If firms in distinct risk 
classes merge, investors cannot undo the ef- 
fects of the merger through adjustment only 
in their holdings of the conglomerate’s se- 


! See David Baron, Kare Hagen, Franco Modigliani 
and Merton Miller, and Joseph Stiglitz for detailed 
discussions of homemade leverage. 
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curities. But investors could always repli- 
cate the effects of mergers through home- 
made mutual funds. Thus merger could not 
enlarge but may restrict an investor’s op- 
portunity set, depending on the structure of 
the securities market. More importantly, 
the homemade mutual fund theorem does 
not géneralize to include default risk. The 
conglomerate’s securities would yield op- 
portunities not available through any diver- 
sified portfolio of the distinct corporations’ 
securities. Merger would not restrict but 
could change an investor’s opportunity set, 
again depending on the other securities or 
credit transactions that may be available 
to the investor. 

Some authors have asserted that merger 
makes stocks and bonds less risky and 
thereby improves access to capital markets.’ 
Implicit in this argument is the assertion 
that merger cannot lower but may raise 
firms’ market values. I will show that this 
assertion is a nonsequitur. Even if firms 
subject to default risk merge and investors’ 
opportunity sets are changed, the merger 
does not provide any opportunity that is 
necessarily less risky than the opportuni- 
ties that would have been available through 
a diversified portfolio of the distinct corpo- 
rations’ securities prior to merger. Since in 
the presence of default risk, return distri- 
butions may be changed but could not 


2Even if investors’ opportunity sets are changed by 
merger, the sets are not disjoint. If the return distribu- 
tions on the investors’ equilibrium portfolios are con- 
tained in the intersection of the sets, then investors 
would be indifferent to the merger. I am indebted to 
Baron for pointing out to me that the property suffi- 
cient to ensure that an investor’s optimum is contained 
in the intersection of the sets is stronger than separa- 
tion. As will be demonstrated, the intersection of the 
sets contains only the return distributions that an in- 
vestor could acquire if he held the same percentage of 
all securities issued by the distinct firms. The per- 
centage would be the same if an investor’s preferences 
are representable by a quadratic utility function. See 
David Cass and Stiglitz for a detailed discussion of 
separation. 

3The literature on conglomeration does not appear 
to be informative about the purely financial effects of 
merger precisely because diversified portfolios have 
not been considered as alternatives to merger. See, for 
example, Morris Adelman and Michael Gort. 


necessarily be made less risky, investors’ 
preferences may have to be invoked to ex- 
plain merger activity. 


I. Default Risk and Return Distributions 


In this section the effects of merger on re- 
turn distributions will be analyzed. The 
cash flow of either of the distinct corpora- 
tions j = 1,2 is S,(1 + 6;), where S; is the 
amount of the corporation’s capital expen- 
diture, and 0, is a random variable. The 
corporation has raised $; in funds by sales 
of Y; units of stock, each with a market 
value of one dollar, and bonds with a mar- 
ket value of Z; and a redemption value of 
Z(1 + r;). Because of limited corporate li- 
ability, the random variable is not a rate of 
return on capital expenditures for 6, < —1. 
The corporation earns a rate of return of 
—1 if 6; < —1, but defaults on obligations 
incurred through production and trade. It 
has a negative cash flow. For ease of expo- 
sition, the analysis in this section will be 
done with the assumption that pr{6, < —1} = 
0. This does not alter the essential result 
that the homemade mutual fund theorem 
requires no default risk on bonds. The ef- 
fects of admitting negative cash flows will 
be indicated summarily. 

Since the desired explanation for con- 
glomerate mergers is not to depend on scale 
economies or market power, assume that 
the probability of observing any (01,82) is 
not changed by merger. Furthermore, since 
only the financial consequences of a merger 
are to be assessed, the conglomerate is as- 
sumed to be created by a simple exchange 
of assets. Stock premiums and the oppor- 
tunity to pay-in capital to the conglomerate 
are excluded without loss of generality. Un- 
less merger can be shown to somehow 
change investors’ opportunity sets, the 
willingness of some investors to pay stock 
premiums to others or to pay-in capital 
only in the event of conglomeration could 
not be explained. 

Since a unit of stock from either of the 
distinct corporations is defined as one dol- 
lar’s worth of stock, a unit of either cor- 
poration’s stock would be exchanged for 
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one unit of the conglomsrate’s stock. Like- 
wise, each dollar of rede-mable value in the 
bonds of either distinct corporation yields 
one dollar of redeemabl= value in the con- 
glomerate’s bonds. Wkether the original 
bonds are redeemed or -emain outstanding 
is irrelevant, but the meger does not affect 
total obligations to boncholders. Thus 


Zl +r) =) Z0 +r) 
y=) Y; 
j 


where Y is the number bf shares outstand- 
ing and Z is the market value of debt that 
yields interest rate r. Since the conglomer- 
ate’s bonds and stocks may be freely traded, 
Z and the market value of Y are not pre- 
scribed by the terms of a merger agreement. 

In order to assure that the purely finan- 
cial consequences of a merger are not con- 
fused with the consequences of changes in 
corporate policy that may arise after a 
merger is consummatec, assume that the 
scale of the conglomerate’s activities S$ 
would be such that S = S$, + S, where S, 
continues to yield @, and S, continues to 
yield @,. Although the market value of the 
conglomerate’s securities need not be the 
sum of the market vaiues of the distinct 
corporations’ securities, the scale of the 
conglomerate’s activities are assumed to be 
determined by the market values of the dis- 
tinct firms. This assumDtion is not restric- 
tive. If for all possible 3, and S$, investors’ 


. Opportunity sets are nct changed by mer- 


ger, investors would hare no reason for pro- 
moting a merger and tren changing corpo- 
rate policies as compared to changing 
policies of the distinc corporations and 
then suitably diversifyirg portfolios. 

To put the model in its proper context, 
assume that an investo: is confronted with 
the possibility of two worlds. In the first, 
the two firms are distirct; the investor can 
hold a diversified port olio of bonds with 
market values z, and z-, redemption values 


-< 2,1 + 7,;) and z(1 +r), and stocks in 
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amounts y; and y,. In the second, the firms 
have merged, and the investor can hold 
bonds with a market value of z and a re- 
demption value of z(1 + r) along with an 
amount of stocks y. Stock prices and prices 
ofa dollar of redeemable bond value may 
differ significantly between the two worlds, 
if return distributions on portfolios avail- 
able in one differ from those in the other. 
But in order to determine if available re- 
turn distributions can differ, return distri- 
butions on portfolios (z, y) have to be com- 
pared to return distributions on (2), 2, 
Vis Y2). 

If either of the distinct corporation’s rate 
of return on capital expenditures is less than 
the default rate of return, the minimum rate 
it must earn to pay its debt obligations, 
bondholders share all the corporation’s re- 
turns and shareholders receive nothing. The 
default rate of either corporation is 


(2) Of = (rZ; - Y)/S;  forj = 1,2 


Any investor holds z; and receives z;/Z; of 
total returns available to a defaulting cor- 
poration’s bondholders, and therefore re- 
ceives 


from the holdings of the corporation’s 
bonds. 

If a corporation is not in default, any 
investor receives the redemption value of 
his bonds plus a share of income on equity. 
Income on equity is the corporation’s total 
returns less its debt obligations, and an in- 
vestor’s share of that is y;/ Y;. The investor 
receives 


(4) RF =z (1 +r) +[(S(1 + 6) 
- Zi + ry Y forj = 1,2 


An investor’s income is W + N; N is 
assumed to be nonrandom and to consist of 
wage income and return on riskless assets. 
Statements (2)-(4) imply that 
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for 6; < 6} 


j=1,2 
for 6, < 07 
0, = OF 
ik = 1,2 
andi = k 


(6) W= 


for 0; 2 07 


Jar? 


Returns W are to be compared to returns 
an investor could receive from the con- 
glomerate, which has a cash flow per dollar 
of capital expenditure of (1 + 8), 


(6) 0 = a a, 9, 

i J 
and a, is the proportion of the conglom- 
erate’s capital expenditures S that yield @,. 
(7) a, = 8,/S 
where ła; = 1. The conglomerate has just 


enough income to cover its debt obligations 
if . 


forj = 1,2 


(8) DIS (1+ 6) =D, Zl +r) 


Statements (2) and (6)-(8) are used to find 
that the default rate of return for the merged 
corporation is 


(9) o* =D) a0) 
J 
If the conglomerate is in default, an in- 
vestor receives a share of returns that is 
proportional to his holdings z of the cor- 
poration’s debt obligations. An investor 
gets 


(10) R = 2 S,(1 + 0,)z/Z 


If the corporation is not in default, the in- 
vestor gets the redemption value of bonds 
plus income on equity that is proportional 
to his holdings y. The investor receives 


(1) R* =z(1 +r) 


+ 2 (S, + 6;) = Z(+ r)y/Y 


Income is the sum of portfolio income 
W', and other income N. Statements (6) 
and (9)—(11) imply that 


R for 6; < 67 j= 1, 
R for 6, < 8 and@, = 0 
which imply 6 < @* 

i,k = 1,2 ixk 
R* ford, < 0* and 6, = 6% 
0* 

i # k 
7 = 12 


2 
* 
k 


(12) W' = 


which imply 8 
i,k = 1,2 
R* for 6; 2. 6; 


IIV 


Propositions about the effects of merger 
on portfolio returns can now be proved. 
The first theorem identifies portfolios (z, y) 
and (Zi, Z3, Yı, y2) that would yield the 
same distributions of returns. The theorem 
will be proved using two hypotheses: H.1 
pr\é, < —1} = 0; H.2 for each range of ran- 
dom variables listed in (12), there exists at 
least three ordered pairs of values of the 
random variables that have nonzero prob- 
abilities and are not linearly related. For 
example, consider the values of the random 
variables taken on an interval in two di- 
mensions such that -1 < 6, < @* and 
—] < 6, < 6%. The hypothesis implies that 
at least three ordered pairs of values on the 
interval will have positive probabilities and 
will not be linearly related. The hypothesis 
establishes that the two firms are in distinct 
risk classes, and by statement (6), the defini- 
tion of @, the two firms and the conglomerate 
that they would comprise are all in distinct 
risk classes. 


THEOREM 1: Given H.1 and H.2, port- 
folios (Zi, Z3, Yı, yə) and (z, y) yield the 


4If the random variables are assumed to be con- 
tinuously distributed, then the hypothesis can be suit- 


ably modified to refer to intervals on which a joint | 


density function assigns probability. 
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same returns for all 6, i,, and only if y/Y = 
z/Z = y,/Y =z,/Z,j = 1,2. 


The proof of the theorem is found in the 
Appendix, but the logic is intuitive and fol- 
lows from inspection o` (5) and (12), which 
show that R,, R*, R and R* are linear func- 
tions of 6,; therefore H.2 is used to argue 
that W = W’ for 6; if and only if all co- 
efficients on the random variables are the 
same. 

A natural interpretation of Theorem 1 is 
that it applies to investors who take long 
positions in stocks and bonds; however the 
theorem easily generalizes to include mar- 
gin risk and short sales under the assump- 
tion of an investor’s personal liability up to 
the limit of income from all sources. Short 
sales can be interpretec as y; < 0 under the 
supposition of persona. liability for the cash 
flow generated by the stocks. Margin risk 
imposes a fixed interest rate obligation on 
borrowed funds and that obligation is a 
component of N, nonrandom income. The 
only significant change in the theorem that 
could be caused by margin risk is a lower 
bound on 6, below which income from all 
sources less personal liabilities is zero. Short 
sales imply a finite upper bound on 6; above 
which net income is zero. However, the as- 
sumption of linear independence of random 
variables within the bounds imposed by 
margin risk and short sales would leave the 
theorem essentially umaffected, if investors 
are personally liable. 

Two corollaries fol ow from Theorem 1 
and, depending on tke nature of security 
markets, identify costs and benefits from 
conglomeration rather than portfolio di- 
versification. Consider any investor who 
holds bonds with a merket value of z, and a 
redemption value of z (1 + r,)} and stock of 
an amount of y,. As < consequence of mer- 
ger that investor receives a claim on income 
from y shares of the conglomerate’s stock 
and bonds with a ma-ket value of z and a 
redemption value of z_1 + r) such that 


(13) y =>. yp zl +r)= 2 z,(1 +r) 
j j 
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The issue in the analysis of conglomerate 
mergers is what does merger provide for an 
investor that cannot be provided through 
portfolio diversification. An investor’s opti- 
mal diversified portfolio, z? and y?, gener- 
ates a portfolio of the conglomerate’s se- 
curities of bonds with a redemption value of 
z1 + r) = z1 + r) and of shares 
y? = >>, y?. (Note the slight abuse of nota- 
tion.) Could the investor have held a 
diversified portfolio 2, and ĵ, that yields the 
same returns for all 6, as z° and y° of the 
conglomerate’s securities? Since a unit of 
stock of either distinct corporation sells for 
one dollar, if a z; and y, exist such that 
~ (9, + 2) S EO? + 2), then the in- 
vestor has already revealed a preference for 
a diversified portfolio of z? and y? to z° and 
y®, More importantly, if for each possible 
z’ and y°, there exist Z, and §,, then no in- 
vestor can acquire a portfolio of the con- 
glomerate’s securities that is preferred to 
the diversified portfolio z? and y?. 

In the presence of default risk, there does 
not exist a 2, and , for each possible z° and 
y®, This conclusion is stated as 


COROLLARY |: Given H.1 and H.2, there 
exists a portfolio containing z, and Î; of 
securities in the separate corporations satisfy- 
ing 


2 (3, + %) < 2, (9? + z?) 
j j 


and such that returns on the portfolio would 
be the same for all 6; as returns on a port- 
folio containing z’ and y’ of the merged cor- 
poration’s securities if y°/Y = 27/Z,, 
j = 1, 2, and only if y°/Y = 2°/Z. 


The necessity of y°/Y = z°/Z follows im- 
mediately from Theorem 1, and the suf- 
ficiency of y°/Y = 2?/Z,, j = 1, 2, is shown 
in the Appendix. Corollary 1 establishes 
that portfolio diversification cannot always 
duplicate return distributions that are at- 
tainable through merger. But mergers are 
not costless, because other return distribu- 
tions can be acquired only through port- 
folio diversification. This conclusion follows 
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immediately from Theorem | and is stated 
as? 


COROLLARY 2: Given H.1 and H.2, port- 
folios of securities in the separate corpora- 
tions that do not have the property y,/Y, = 
Z1/Z, = ya/Y, = 2,/Z, yield returns that 
for some 6, cannot be duplicated through 
holdings of the conglomerate’s securities. 


Corollaries 1 and 2, taken together, 
identify potential benefits and costs to in- 
vestors from conglomeration; however the 
benefits can occur only if there is default 
risk on the separate corporations’ bonds. 
This conclusion is stated as Theorem 2. It ts 
proved using two hypotheses: H.3 pr{@, < 
0*} = 0, j = 1, 2; and H.4 there exist at least 
three ordered pairs of values of the random 
variables that are not linearly related and 
are assigned positive probabilities. 


THEOREM 2 (The Homemade Mutual 
Fund Theorem): Given H.3 and H.4, each 
(z°, y?) yields a return distribution that would 
be duplicated for all 6, only by (2,, 22, Yi, 
P2) satisfying 


Dj 2) < Dy (Cy? + 29) 
j j 


such that 3) ,2, = z° 
Jal? 


and Ŷ,/Y; = y°/Y, 


The theorem is proved in the Appendix, 
and its interpretation is straightforward. In 
the absence of default risk, merger would 


>If the hypothesis in Corollary 2 that pr {0; < —1} = 0, 
j= 1,2is altered to admit negative cash flows for the 
corporations, then all portfolios of stocks and bonds 
of the separate corporations yield return distributions 
that are distinct from any available from portfolios 
of the conglomerate’s securities. This result follows 
from limited corporate liability. If 6; < —1 and 6, > 
--] such that —1 <8 <6*, an investor who owns a 
diversified portfolio would receive nothing from the 
first corporation and would get some return on the 
bonds of the second. If the corporations merge, the 
earnings of one of the conglomerate’s activities would 
have to cover accounts payable of the other. Thus even 
if z,/Z, = 22/Z,, merger could alter the distribution 
of returns on a portfolio, if values of @, < —1 are ad- 
missible. 
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seem to be undesirable. For each (z°, y°), 
the return distribution from a portfolio of 
the conglomerate’s securities could have 
been acquired through a diversified port- 
folio. Any diversified portfolio such that 
Yı/ Yı # Yı/ Y, does not duplicate a return 
distribution from a portfolio of the con- 
glomerate’s securities. Merger could reduce 
investors’ flexibility of choice. 

The arguments in this section have not 
required that security prices be unaffected 
by merger or that they change in any 
specified wey. The effect of merger on op- 
portunity sets follows from the conditions 
of the merger, and the effects on security 
prices and firms’ market values would 
follow from the way opportunity sets are 
changed. Although the results establish 
conditions such that investors would not be 
indifferent to merger, so that security prices 
could be affected, the conditions are not 
informative about preferences for or against 
it. 


Ii. Cheap Credit as an Explanation of Mergers 


Arguments have been made that con- 
glomeration reduces the risk of investments 
and could thereby lower the cost of funds. I 
interpret these arguments to mean that con- 
glomeration in the presence of default risk 
changes return distributions on securities to 
make them more attractive to risk-averse 
investors. To relate risk to unambiguous 
effects on the cost of capital, the appropriate 
measure of risk should imply that less risky 
distributions are ranked at least as high as 
more risky distributions by all concave 
utility functions. This meaning of relatively 
less risk is used through the rest of the 
paper. 

The definition of relative risk is distinct 
from the variance definition, which has 
been common to arguments that merger 
reduces risk. Yet the definition is con- 
sistent with an intuitive meaning of relative 
risk, because it implies that one distribution 


6Michael Rothchild and Stiglitz show that the par- 
tial ordering of distributions based on the definition 
of relative risk used in this paper can be distinct from 
orderings based on the variance definition of risk. 
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is less risky than another only if every risk 
averter prefers the former. More impor- 
tantly, unless at least one return distribution 
attainable only through merger is less risky 
than all distributions available through 
portfolio diversification, then the assertion 
that merger causes cheap credit by reducing 
risk is a nonsequitur. Unanimous investor 
support for the merger would not follow 
from a general model of individual maxi- 
mizing behavior, and a merger’s effects on 
firms’ market values and on the cost of 
capital would depend on preferences of in- 
vestors—-some who support and others who 
may oppose the merger. 

In the presence of default risk, merger 
can have an adverse affect on stock yields 
because returns that would have gone to 
stockholders of one distinct corporation 
can go to cover another’s debt obligations. 
Of course, investors may be able to recap- 
ture returns by purchasing debt. If they 
could, then merger need not imply that in- 
vestors who hold stock in their portfolios 
must forego returns. Theorem 3 establishes 
that merger in the presence of default risk 
must always affect stock yields in a way that 
some investors could find undesirable, and 
Theorem 4 states that the undesirable effect 
could not be offset by trading the con- 
glomerate’s stocks for its bonds at the 
equilibrium rate of exchange. 


THEOREM 3: Given the hypothesis that 
default risk exists, at least one concave 
utility function must always exist that would 
rank the return distribution from a unit of 
stock of at least one of the two corporations 
higher than the return distribution from a 
unit of the conglomerate’s stock. 


The proof of the theorem is in the Ap- 
pendix, The theorem holds because merger 
must reduce the expected return from the 
stock of at least one of the two distinct cor- 
porations, the corporation with stock that 
yields the higher expected return. If the 
stocks of the two corporations yield the 
same expected return, merger would lower 
it. 

Any investor who held a portfolio y? > 0, 
y$ = z? = zł = 0 would get a portfolio 
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y? = y®, z = 0 as a direct consequence of 
merger. If the expected return from the 
stock of ccrporation i were at least as great 
as the expected return from the stock of 
corporation k, then merger would reduce 
the portfolio’s expected return. Of course, 
an investor could trade his endowment of 
the conglomerate’s stock y? = y? for bonds 
at the equilibrium rate of exchange. But 
even if such exchanges were made, an in- 
vestor could not acquire a portfolio with a 
greater expected return than the expected 
return from the portfolio y® = y%, z? = 0. 
This conclusion is shown in the Appendix 
and serves as part of the proof of 


THEOREM 4: Given the hypotheses that 
default risk exists and investors’ preferences 
can be represented by concave utility func- 
tions defined over terminal wealth, then at 
least one utility function must rank the re- 
turn distribution from a portfolio containing 
only the stock of one of the distinct corpora- 
tions higher than any return distribution ob- 
tainable from an endowment of y® = y? or- 
from subsequent trades at the equilibrium 
rate of exchange between the conglomerate's 
stocks and bonds. 


Theorems 3 and 4 establish that if merger 
does not alter the probability of any @,, 
merger does not necessarily make return 
distributions less risky. Although the two 
theorems are sufficient to show that merger 
does not necessarily pfovide mutual bene- 
fits by reducing risk for investors in either 
of the distinct corporations, the theorems 
lead to a conclusion that is in a sense un- 
fortunate. They imply that empirical models 
that have been used to relate merger activity 
to readily quantifiable data cannot be de- 
duced from general models of individual 
maximizing behavior. Constraints must be 
placed on either the set of admissable 
preferences or on the set of joint density 
functions; but Theorems 3 and 4 suggest 
that the search for reasonable a priori con- 
Straints on joint density functions will 
probably not be fruitful, since the theorems 
are general to any joint density function. 

Theorems 3 and 4 suggest that the nature 
of investors’ preferences may have to be in- 
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voked to explain merger. But inferences 
about the causes of mergers may be possible 
from data on merger activity; however, the 
inferences may require detailed data about 
the portfolios of investors who have sig- 
nificant control over firms with aggressive 
acquisition policies. Such data would reveal 
information about those investors’ pref- 
erences and possibly could be used to make 
inferences about mergers’ benefits. 

Since merger must reduce the expected 
return on the stock of at least one of the 
merging corporations, a logical source of 
benefits is conglomeration’s effect on bond 
returns. This observation emphasizes the 
importance of disaggregated data on port- 
folio composition and on the cost of debt 
finance, since stockholders who hold sig- 
nificant amounts of bonds in their port- 
folios could benefit from higher expected 
portfolio returns or capital gains and all 
stockholders could benefit from lower costs 
of debt finance. 

An example of merger’s effect on bond 
returns can be readily identified. In order to 
abstract from the effects of different condi- 
tional density functions on rates of return 
and different corporate financial structures, 
assume that the distinct firms have identical 
conditional density functions on rates of 
return and that they have financed capital 
expenditures by issuing debt and equity in 
the same proportions. An additional as- 
sumption serves to identify benefits for 
bondholders. Exclide negative cash flows. 
Since bondholders have first claim on re- 
turns only after the costs of production 
have been covered, then even though the 
expected return on stocks would decrease in 
the event of conglomeration, the returns 
which some stockholders might forego 
could go to cover accounts payable rather 
than to investors in corporate debt. 

Since the two firms are essentially identi- 
cal, their stocks will yield the same expected 
return, and merger will reduce it.’ Since 


7The proof of Theorem 3 in the Appendix is done 
under the most general conditions, 6;, 9, € (—œ, œ). 
The theorem holds for the special case of pr{0; < 
—1l} = 0, Merger would still reduce the expected return 
on the stock of at least one of the corporations; how- 
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negative cash flows are excluded, any re- 
duction in stocks’ expected returns will be 
reflected in increased expected returns on 
bonds. Furthermore, merger increases the 
expected return on any portfolio of the 
distinct corporations’ securities that con- 
tains a larger proportion of bonds to equity 
than the proportion of bonds to equity 
issued by the firms.® 

The example suggests some truth to the 
argument that if firms merge, bondholders - 
may benefit and the conglomerate may be 
able to offer more attractive bonds than 
those of the distinct corporations. Since 
there is some truth to the argument, the 
effects of conglomeration on bond prices 
may make a sensible empirical study, al- 
though the support for the cheap credit 
argument is tenuous. Examples can be con- 
structed such that merger could lower the 
expected return and increase the variance 
on each dollar of redeemable bond value 
offered by one of the distinct corporations. 
Besides, as Theorem 4 indicated, stock- 
holders may dislike benefits conferred on 
bondholders. 


Ill. Conclusion 


Conglomerate mergers do occur, and 
special cases can be found such that mergers 
would be preferred by at least some in- 
vestors; but such cases would not hold for 


ever a proof using —1 as the lower limit of integra- 


tion requires an additional limit of integration on 
6, to assure g(@,)} 2 —1. If negative cash flows are ex- 
cluded, E(e) in (A7) becomes 


b w0 
J J ef (0;, 0x) dO, d0; 
-1 Sg(K) 
a Í f ef (8;, 0) d0,d8; 
b | 


where b = (a; + 0*)ag!. A trivial change from —œ to 
--1 is made in the lower limit of integration in (A6). 
The proof of the special case of Theorem 3 is direct. 

8Proofs of the propositions about changes in ex- 
pected bond ard expected portfolio returns as a con- 
sequence of the merger of essentially identical firms 
have been omitted, because the equations needed in 
the proofs are lengthy and the propositions seem 
intuitive, 
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all concave utility functions and all possible 
portfolios. Yet inferences about the causes 
of merger activity may still be possible, be- 
cause merger can have desirable effects on 
bonds. There may be some validity to the 
cheap credit argument, if it is not over- 
stated. It would not necessarily hold for a 
combination of any two firms with un- 
related business activities. 

Firms often spend substantial search 
costs in the process of finding merger part- 
ners. Considerable nonmarker information 
is exchanged in the negotiation of a merger, 
and not all proposed mergers are con- 
summated. This suggests that corporate 
owners and managers must search for mer- 
ger partners with debt to equity ratios and 
return distributions to their liking. Even if 
they find suitable partners, those partners 
may be unwilling, because the willingness 
to merge would not be independent of the 
compositions of optimal portfolios of that 
minority of most corporations’ owners who 
control them. 

The model includes only one period of re- 
turns. In a two-period model, merger could 
affect the probability of returns in ways not 
accounted for in a one-period model, be- 
cause returns of one firm could support the 
debts of the other to avoid bankruptcy and 
maintain production in the next period. 
Even with the added generality of a two- 
period model, one could still not show that 
merger would in general be preferred by all 
investors with concave preferences to main- 
taining investments in at least one of the 
distinct corporations. Examples could be 
constructed such that merger would reduce 
the expected present discounted returns on 
the stock of at least one of the distinct cor- 
porations. 


APPENDIX 
PROOF of Theorem |: 


Statements (5) and (12) imply that if 
W = W' for all 6,, then 
(Al) DOR, =R ford, < 6F 
j 


j= 1,2 
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(A2) R, + Rf = R ford; < OF 
and 6, 2 6f which imply @ < 6* 


i,k = 1,2 ik 
(A3) R; + RE = R* ford, < 0* 
and ĝ, 2 6 which imply 0 = 6* 
i,k = 1,2 ixk 
(A4) DRE = R* ford, = oF 
J 
j= 1,2 


Furthermore, since )),Z,(1 + r) = ZU +r), 
if z;/ Z; = z/Z, then 


zen) =cltn 


t 


(A5) 


Inspection of (3), (4), (10), and (11) reveals 
that R;, R*, R, and R* are linear functions 
of 6;. If for each of the ranges of random 
variables listed in (12) and again in (Al)- 
(A4), there exists three ordered pairs of 
values of the random variables that are each 
assigned positive probability, then (A1)- 
(A4) could hold as equalities for all 6; only 
if the coefficients on 6, are the same, or in 
other words only if y/Y = z/Z = y,/Y; = 
z;/Z,;. The proof of sufficiency is straight- 
forward. Inspection of (3) and (10) reveals 
that z/Z = z,/Z,,j = 1, 2, is sufficient for 
(Al) to hold, and (4) and (11) reveal that if 
(A5) holds, y/Y = y,/Y;,j = 1, 2, is suf- 
ficient for (A4). Furthermore, if y,/Y, = 
z,/Z,, then (4) reduces to Rf = S,((1 + 4) 
y,/Y,), and then (3), (4), and (10) imply that 
(A2) holds ifz/Z = y,/Y, = 2z,/Z;. Finally, 
y/Y = 2,/Z; = z,/Z, and (A5) yield the 
result that (11) reduces to R* = (S, 
(1 + @,) + S: + 0;)) y/Y, and since (4) 
reduces to R¥ = 8,11 + 8)Yz/ Yk, then 
(3), (4), and (11) imply that (A3) holds if 
Y/Y = Yı/Yk = %/Z). 


PROOF of Corollary 1: 

Theorem | states that y°/Y = z°/Z must 
hold if there is to be a corresponding port- 
folio p, and Z, of the separate corporations’ 
securities that yields the same returns for all 
6, as the returns from y® and z°. If y°/Y = 
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z}/Z;,j = 1, 2, then y°/Y = 2z°/Z, since 
AC + r= es z(i + r) and Zi + r) = 
Dj ZU + ry therefore, the necessary con- 
dition is satisfied. Furthermore, j, and Z, 
will exist that satisfy the expenditure con- 
straint. Since Y = 5), Y;, then f, must exist 
that simultaneously satisfy Ñ; /Y; = y°/Y, 
j= 1,2, and 5; f; = y’ =F.. Finally, 
since Z( + r) = Zl + r) and 2° 

‘(l+r)= È z%(1 + T) if 28/2, = Z23/Z3, 
then 2, = z? assures 2,/Z, = z? /Z; = 2°/Z. 
Consequently, Dj (3; + 2) = Pe + z?) 
and y°/Y = 2°/Z = j,/Y, = 2,/Z, for j = 
l, 2, and by Theorem 1, the portfolios y’, 
A and j;, 2; must have the same returns for 
all 6). 

The condition y?/Y = z°/Z is necessary 
but not sufficient. If z?/Z, = z$/Z,, then 
even if y°/Y = 2/7, the corresponding 
portfolio ĵ;, 2, that satisfies the expenditure 
constraint may not exist. If z; = r}, then the 
2, such that TE =Z ues j = 1, 2, could be 
such that 91,2; > 00 j2Z; fd 9 which would imply 
DiC Py + 2;) > 5 Oy r z}). 


PROOF of Theorem 2: 

Without default risk on bonds, returns 
from a diversified portfolio and returns 
from a portfolio of the conglomerate’s se- 
curities would be the same if and only if 
(A4) holds. Since there exists at least three 
ordered pairs of values of the random vari- 
_ ables that are assigned positive probabilities 
and are not linearly related, (A4) could hold 
only if §;/¥; = y/Y. Since Y = $, Y,, the 
f; are unique and satisfy >), p; = y? = 
>; yf. Furthermore, (4) and (11) imply that 
if §,/Y, = y°/Y, then (A4) will hold only if 
> 2(1 + r) = z°(1 + r). Statement (9) 
implies that, since there is no default risk 
on the distinct corporations bonds, there is 
no default risk on the conglomerate’s 
bonds. Consequently, r; = r = F, the risk- 
free rate of interest. ‘Any z; such that 
Diz) = 2° would satisfy s 2;(1 + ea 

20(j + r)and 50,2, = 30,2). 


PROOF of Theorem 3: 
Prior to merger, a unit of stock of either 
corporation would return e,Y;', where 
e= (1 + 6,)S; — z + 7) if 8, = 0* and 
e; = Oif 6, < 6*,j = 1,2. 


ah 


» 
Apan 
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The expected return on a unit of stock 
would be E(e,)Y7', and for one of the cor- 
porations, corporation i, this is 


(A6) E(e;)¥;! = 


y J J eif (Or, 0;) d0, d0; 
-% gt 


fori k = l, 2i nn 


where f is the joint density function. _ 

A unit of the conglomerate’s stock yields 
e(Y,+ Y,)7' where e = (1 + 6,)S; — 
Z(1+r;)) if 6 2 g* and e= O ifo < @*, 
The expected return is p 


(A) EOY: + Y) = i+ YY 


S f of (Oy, 9,)d0,d8' 
=% glg) 


and g(0;) = 0* + ara! (0ž — 6,). This limit 
of integration is derived from (9), the 
definition of @*, and the observation that 
either > ,a;8,; 2 0* or the stock returns 
nothing. 

Since the distinct corporations are as- 
sumed to have sold stock with positive ex- 
pected returns, (E(e;) = Ele (Yi + Y,)7! 
< max {F(e;) ¥;', E(e,) Yz'}. If Ele) < 
E(e;) + E(e,), then 
(A8) E(e)(¥; + ¥,)7! 

< max {E(e,) Y7', E(ex) Yi} 


Statement (A8) holds because 


(A9) I . I ” (e; + er) f (0r, 0i) 40,0, 
k i 


ot pa 
T J Fd €;f (6,,6;) d0,d6; 
—w a} : 
20 H 
+f f e400) 0,0, 
at Yao 
> ff ef ..6) 4,08, 
oy 6 oF 
Ae 
a ff SOn bded, 
so glk) 
æ (H 
+f f Sob) abide, 
by VgOk) 
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The sum of terms on the left in (A9) 1s sim- 
ply E(e;) + E(e,), and the sum of terms on 
the right is E(e). The first term on the left in 
(A9) equals the first term on the right, be- 
cause €; + €, = e for 0; = OF and 6, 20%. 
The second term on the left exceeds the sec- 
ond term on the right, because g(@,) and e 
are everywhere linear in @, and 2(0,) > OF 
ande < e; for 0, € (—~,67). Likewise, the 
third term on the left exceeds the third term 
on the right. Statement (A9) holds as a strict 
inequality so long as there is default risk on 
the bonds of at least one of the two merging 
corporations, The implication of (A8) is 
‘straightforward. If E(e;,)¥7' = Ele.) Yi', 
there must exist at least one concave utility 
function that would rank a portfolio with 
the composition y; > 0, Yk = z, = z; = 0 
higher than the return distribution from a 
merger that generates a portfolio of y = 
Yin Z = 0. 


PROOF of Theorem 4: | 
Merger can cause the price of a unit of 
stock to change; therefore denote the mar- 
ket price of a unit of the conglomerate’s 


stock as p Z l. Likewise, the redemption 
value of bonds with a market value of one 
dollar is 1 ++ 2 l +r; If an investor 


trades a unit of-the conglomerate’s stock for 
bonds, he would receive pZ~' of total re- 
turns available to bondholders in the event 
of default and p(1 + r) in the event of re- 
payment. Statements (1) and (6)-(11) are 
used to find the expected return on bonds 
that would be received in exchange for a 
unit of stock. The expected return is 


æ gk) 
(A10) pz! J J (1 + 8) S; 
2 h(6k) 


v2] 


+ (1 + O,)S,)f(6,, 6;) d0,,d6; 
+ pl +r f SOx, 0:) 40,0, 
- gOk) 


(e e] 


where h(6,) = —(1 + a,6,)a;'. This lower 
limit of integration in the first term in (A10) 
is derived from the observation that either 
>a); 2 —1 or the conglomerate’s bonds 
return nothing, because-it has a negative 
cash flow. The first term in (A10) is the ex- 
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pected return on bonds in the event of de- 
fault and the second term is the expected 
return in the event of repayment. 

Since p is an equilibrium price of stocks, 
then at least one investor with a utility func- 
tion U defined ‘over terminal wealth must 
choose to hold some stocks in his portfolio. 
The proof of the theorem will be accom- 
plished by showing that no risk-averse or 
risk-neutral investor would choose to hold 
the conglomerate’s stock if p were so large 
that the expected return on a unit of stock is 
less than the expected return on the bonds 
that could be received in exchange for it. 

If W is the investor’s initial wealth en- 
dowment and x is the amount invested in 
riskless bonds, then the wealth constraint is 


(A11) Wo=xt+z+py 


The invester’s expected utility is 


(A12) V = U(N)pr{6 < —1} 
w ( 
+ J [ ia U(R + N)f (0x, 9;) 49,48; 


w ~“h(O6k) 


rey ro 
p f J U(R* + N) f(6,, 9;)d0,d0; 
-o “g(OE) 


where N is nonrandom income and includes 
the return on riskless bonds. The Lagrange 
function is 


(Al3) L= V + W -x -z — py) 


and the Kuhn-Tucker necessary conditions 
imply that an investor would choose to hold 
a portfolio satisfying y >0O and z 20 
only if 


(A14) (Y; + Y,a)! 
: J J eU'(R* + N)f (0,09) d0,d0; 
-% vV g(@k) 


2k) 


2 pz J 
-o Sh(Ok) 


(1 + 0)S: + O + OSS) L(x, 9) 26,0; 


+ pli +r) J f U'(R* + N) 
~o V g(Ok) l 
. -f (0x, 0;) 40,49; 


U'(R + N) 
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Obviously, if U is linear, (A14) could 
hold only if (A7) is at least as great as 
(A10). If U is strictly concave, then (A14) 
could hold only if (A7) exceeds (A10), be- 
cause e is increasing in 6, © (—œ, æ) and 
6; € [g(@,),0), and R* for all 8, € 
(—«,0) and 8; € [g(6,,0) is at least as 
great as R for all 6, € (—0,0) and 6; € 
[A(6,), g(6,)], since R* represents returns in 
the event of complete repayment of corpo- 
rate debt, and R represents returns in the 
event of default. Consequently, if U is con- 
cave, (A14) could hold only if the expected 
return on a unit of stock, represented by 
(A7), were at least as great as the expected 
return on the bonds, represented in (A10), 
that would be received in exchange for a 
unit of stock. 

If p is to be an equilibrium price of stock, 
then it could not be so high that a unit of 
stock could be exchanged for bonds with a 
larger expected return. If p were that high, 
it could not be an equilibrium price, since 
no risk-averse or risk-neutral investor would 
choose to hold stocks in an optimal port- 
folio. Consequently any investor who re- 
ceives y? = y? of the conglomerate’s shares 
as part of his wealth endowment could not 
increase the expected return on his portfolio 
by trading stocks for bonds at the equilib- 
rium p. This result and (A8) are sufficient 
for the theorem. 
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Success Indicators in the Soviet Union: 
The Problem of Incentives and 
Efficient Allocaticns 


By MARTIN LOEB AND WESLEY A. MAGAT* 


... [T]he correct combination of the 
interests of the controlling and the con- 
trolled levels of production is one of 
the most important tasks of an op- 
timally controlled economy. It is quite 
possible (and even highly probable!) 
that the liquidation of the striving of 
tne lower levels to hide their productive 
possibilities, the orientation of the in- 
terests of the masses to the search for 
new, better variants of production and 
many other consequences of such a 
combination, at the present time con- 
ceals bigger reserves for the growth of 
the socialist economy, than the use of 
mathematical programming with the 
preservation of the former relations be- 
tween the controlling and the con- 
trolled levels of the economy. 

Viktor V. Novozhilov |p. 32]! 


As Novozhilov recognized in 1969, elimi- 
nation of the incentives for Soviet managers 
to act contrary to the interests of society 
would yield significant gains in the value of 
output produced by Soviet enterprises. 
Realizing the importance of incentives for 
motivating behavior which is consistent 
with plans, Soviet planners have long 
struggled with the problem of designing 
good success indicators.* Success indicators 
should induce enterprises to act efficiently 
in carrying out state plans. They should 
also motivate enterprises to send accurate 
forecasts to the Central Planning Bureau 
(CPB) so that socially desirable plans may 
be constructed and capital efficiently al- 
located. 


*Assistant professor, department of economics 
and business, North Carolina State University, and 
assistant professor, Graduate School of Business Ad- 
ministration, Duke University, respectively. 

! This quote was taken from Michael Ellman (1973b, 
p. 40). 

2See Alec Nove. 
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Forecasts are particularly important in a 
centralized economy because the CPB can- 
not be expected to possess detailed knowl- 
edge of the enterprises’ production func- 
tions. Nove presents a convincing argument 
which explains why enterprises are con- 
stantly presented with a range of alternative 
decisions, that is, why the CPB is incapable 
of centrally planning all aspects of the pro- 
duction process. He also provides some ex- 
amples of how poor success indicators pro- 
vide incentives for enterprises to produce 
inefficiently, or to otherwise act contrary to 
the best interests of the CPB, and thus the 
Soviet state. 

As Joseph Berliner has explained (pp. 
401, 402), Soviet planners cannot reason- 
ably expect managers to act as Homo 
Sovieticus, the party man who carries out 
all directives and makes all decisions in the 
best interests of his country. Homo Eco- 
nomicus, the manager who acts in his own 
best interests, provides a more reliable 
model fer studying the behavior of the 
Soviet manager, for his operating rules are 
derived primarily from the incentive struc- 
ture and may differ considerably from the 
formal decision rules. As an example, the 
ratchet problem which has plagued Soviet 
planning can only be explained by reference 
to an incentive structure which penalizes 
managers by assigning them higher plans in 
subsequent years if they overfulfill their 
current year’s plans by too great a margin. 
As David Granick concludes, 


Soviet leaders. have viewed interme- 
diate and lower-level managers as 
“economic men’’--much as top deci- 
sion makers in capitalist firms are 
viewed in orthodox neoclassical eco- 
nomic theory. They have perceived 
their own problem as being that of 
creating a combined incentive and de- 
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cision-rule system which would lead 
such managers, in their own personal 
and narrow self-interest, to act in the 
fashion desired by the central policy 
makers. [p. 37] 


Our work takes this same view in analyz- 
ing the “bonus-maximizing” behavior of 
Soviet managers. We do not distinguish be- 
tween the behavior of the enterprise and 
that of its managers, since bonuses are the 
prime source of income over which managers 
have control and bonuses are tied closely 
to the enterprise bonus fund. In addition, 
the earnings of the managerial and pro- 
fessional staff are also dependent upon the 
size of the bonus fund, so bonus maximiza- 
tion helps to foster a pleasant working 
atmosphere and to retain reliable staff 
members. 

Western economists have recently begun 
to analyze the incentive properties of suc- 
cess indicators employed in the Soviet 
Union. The growing literature on resource 
allocation mechanisms‘ has also spurred re- 
newed interest in the design and analysis of 
new success indicators with desirable incen- 
tive properties. Ellman (1971, 1973a, b) 
provides an algebraic characterization of 
the bonus formulas incorporated in the 
1965 Soviet economic reform. Martin 
Weitzman offers a formulation of the suc- 
cess indicators utilized in the 1971 reform 
and a careful analysis of their incentive 
properties, both in the certainty and un- 
certainty cases. On the design side, Liang- 
Shing Fan has proposed a success indicator 
to motivate desirable behavior on the part 
of Soviet enterprise managers which also 
possesses desirable incentive properties. 

This paper accomplishes three main pur- 
poses. First, we show that the reform of 
1971, in so far as it relates to the static in- 
centive properties of enterprise success in- 
dicators, is merely cosmetic and has the 
same properties as those given by the 1965 
reform. The Weitzman indicators are shown 
to be only a slight generalization of the 
Ellman indicators. Furthermore, we ob- 
serve that Fan’s proposal is not new, since 


3See Granick, pp. 37-41. 
4For a review of this literature, see Leonid Hurwicz. 
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the Fan indicators are a subset of the Ell- 
man indicators (and, hence, also a subset 
of the Weitzman indicators). 

Our second purpose is to show that the 
Fan, Eliman, and Weitzman success indica- 
tors actually possess undesirable incentive 


_ properties. While Fan, Ellman, and Weitz- 


man all recognize the desirability of moti- 
vating accurate forecasts, their models do 
not explain how the CPB uses these fore- 
casts. Their analyses implicitly assume that 
enterprises ignore the effects of forecasts on 
CPB allocations to the enterprises. Our 
model recognizes that the CPB uses fore- 
casts to make allocations. We also allow 
enterprises to take this knowledge into ac- 
count when sending forecasts to the CPB. 
Under such circumstances, we show that 
using the success indicators studied by Fan, 
Ellman, and Weitzman, enterprises can in- 
dividually gain by transmitting inaccurate 
forecasts, to the detriment of society as a 
whole. 

The third purpose of this paper is to pre- 
sent a new success indicator which moti- 
vates accurate forecasts and efficient be- 
havior in the context of our more general 
model, 

In Section I we show that the set of Fan 
success indicators is a subset of the Ellman 
indicators, which in turn comprise a subset 
of the Weitzman indicators. Section II con- 
tains a description of the problem which 
arises when the CPB uses forecasts to al- 
locate capital to the enterprises. We define 
the incentive problem in terms of a game in 
which enterprises are motivated by success 
indicators to play strategies consisting of 
forecasts and operating decisions. Section 
III provides an example to demonstrate that 
the Fan, Ellman, and Weitzman indicators 
actually encourage the transmittal of biased 
forecasts. Section IV contains a presenta- 
tion of a new success indicator designed to 
overcome the problems associated with the 
Weitzman, Ellman, and Fan indicators. 


J. The Weitzman, Ellman, and 
Fan Success Indicators 


Weitzman has supplied a major contri- 
bution to the study of Soviet incentive 
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systems by formally modeling the success 
indicators .mbedded in the recent 1971 
Soviet economic reform.’ He is careful to 
explain that his “aim is to focus directly on 
the analytical essence of the new reward 
structure” {p. 252, emphasis added). Our 
wark follows in the spirit of his paper, since 
we believe that any complex reward system 
cannot be expected to motivate socially de- 
sirable behavior unless, when reduced to its 
barest essentials, it possesses the necessary 
incentive properties. 

We recognize that there are several enter- 
prise incentive funds (each based on more 
than one variable, such as sales or profit 
rate), that managers receive additional 
bonuses related to such activities as develop- 

ent and assimilation of new technology, 
and that enterprises face a considerable 
amount of administrative uncertainty. 
Further, a success indicator which possesses 
desirable incentive properties within the 
context of a certainty model that incor- 
porates only a single bonus fund may not 
actually induce the socially desired behavior 
in this mcre complex environment. How- 
ever, we cannot expect to understand the 
effects of complicated reward systems until 
we first understand the properties of the 
simpler incentive systems on which they are 
based. 

Weitzman describes a three-stage process. 
In the preliminary phase, planners assign 
each enterprise a tentative target m° and a 
tentative bonus B, where the target may re- 
flect profit rate, value of output, or labor 
productivity. The enterprises are also as- 
signed bonus and penalty coefficients, a, 8, 
andy, wheare0 <a < <y. In the planning 
phase, each enterprise must choose a plan 
target x“, which could differ from the tenta- 
tive target 7°. If the enterprise actually pro- 
duced the targeted amount r”, then the 
enterprise would receive the planned bonus 
B, where 


(1) B= B + B(x? — r°) 


In the implementation phase the enterprises 
produce some amount r^ and are rewarded 


5See Weitzman for a more detailed description of 
the success indicator. 
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on the basis of the success indicator S, 
where 


(2) 
Sinë, Ti) = l 


B + alri — x*), ifri > r” 
B — y(x" — 24), if x4 < x? 


Weitzman does distinguish between the 
static problem described above and the 
dynamic problem which arises when planners 
use current performance to revise the co- 
efficients of future success indicators (such 
as the coefficients a, 8, and y). In the static 
problem enterprises are assumed to maxi- 
mize the success indicator S, whereas in the 
dynamic problem they aim to maximize a 
time-discounted sum of current and future 
values of S. The 1971 reform was most sig- 
nificant in that it reduced the size of the 
ratchet effect which is characteristic of the 
dynamic problem, for it froze the fixed tar- 
gets (m° and B) and the coefficients (a, 8, 
and y) for the entire ninth five-year plan 
(1971-75). Thus managers were no longer 
faced with a penalty for excessive overful- 
fillment of plans, at least in the first three or 
four years of the five-year planning period. 
We follaw Weitzman in considering only 
the static problem. 

Using equation (1), we can rewrite (2) as 
(3) S(r, 74) = 

B + Blr" — r°) 
+ a(x4 — rfj} iini > rf 
B + B(x" — r°) 
— y(r? — ri) if ri < r" 
Now define $” as the set of all Weitzman 
success indicators. That is §” is the set of all 
S(a*, t4), as in (3), with B > 0, x° > 0, and 
QO<a<B<y. 

When the forecast z* affects S, but not 
the actual amount selected m4, the Weitz- 
man indicators possess desirable incentive 
properties. As shown by Weitzman, in the 
case of perfect certainty about production 
and market possibilities, enterprises are 
motivated to send truthful forecasts. Given 
these forecasts, they also have incentives to 
increase actual performance r4 as much as 
possible. 
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Next consider the subset $£ of $” defined 
by setting B = r° = 0 (i.e., eliminating the 
preliminary phase of the three-phase plan- 
ning process). A member of 4 is, therefore, 
written as 


(4) Sir, r“) = 
ia + BU — e(r — r”) ifr > x? 
Br? — B + er? — 4), if a4 < a? 


where e, and e, are defined by «& = 1 — a/f8 
and e, = y/f8 — 1, with O < e, < 1 and 
€, > 0. Equation (4) can be rewritten as 


(5) S(@r*, a4) = Bat — kB(a" — x“) 


where k = (1 — €,) if 4 > rë and k = 
(1 + €,) if r < r". Note that equation (5) 
is the Ellman indicator (represented by 
equation (3) in his 1973 paper).® Ellman 
presents (5) as a formalization of the suc- 
cess indicators employed by the Soviet 
planners in the 1965 reform. We have 
shown that $£ is a subset 8”, so that the 
1971 reform indicators represent only a 
slight generalization of the 1965 reform in- 
dicators. 

Even this, however, overstates the con- 
tribution of the 1971, reform. Success in- 
dicators are merely used as a basis on which 
to reward enterprises. Hence, a monotonic 
transformation of an indicator belongs to 
the same equivalence class, that is, has the 
same incentive properties. The Weitzman 
indicators merely add Ë and @7x° to the 
Ellman indicators (a monotonic transfor- 
mation) and replace the CPB8’s control 
variables, €,, €,, and 6, with a, 6, and y. 
Thus the 1965 and 1971 success indicators 
are essentially the same; the 1971 reform 
does not represent a significant step in solv- 
ing the static incentive problem.’ 

Consider the subset $F of $E defined by 
setting e) = e, = e, where O < e < 1. Sub- 
stituting into (4), we can represent a mem- 
ber of $f as 


6Note that in claiming (5) to be the Ellman indica- 
tor, we are assuming that the CPB uses the enterprise 
forecast a* as its target plan for rewarding the enter- 
prise. 

7As we mentioned earlier, the 1971 reform is sig- 
nificant in that it did partially resolve the dynamic 
incentive problem. 
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(6) Sa", 44) = 
ie + BU — elr — r") if 4 > rf 
Brf — BU + O(a? — x4), if 4 < af 
Equation (6) can be written as 
(7) S(x*,x*) = 
Bla? + (x4 — rf) — e] x4 — oF |] 
or 
(8) S(r, ri) = 
Bir + (1 + €-sen(a*® — ry). (x4 — r") 


When x4 and x” are interpreted to mean 
actual and forecasted profit, then equation 
(8) represents the success indicator given by 
Fan.® Thus, his proposed indicator is merely 
a special case of ones already in use. 

For future reference the Fan indicator is 
further simplified by rewriting (7) as:? 


(9) S(r", x4) = Blt — elr- rt|] 


We note that this indicator has been studied 
elsewhere in the context of management 
performance evaluation in a firm.'° 


II. Incentives and Allocations 


A major problem with the theory of 
Soviet success indicators is its failure to 
consider the uses of enterprise forecasts. 
Weitzman, for example, argues that planning 
is needed for coordination and that fore- 
casts are indispensible for tightly coordi- 
nated plans; however, he does not explain 
how these forecasts are to be used in co- 
ordinating the activities of several enter- 
prises. In the (unusual) special case when 
the information (forecasts) received by the 
CPB is used for decisions which do not 


8Fan does not require that e< 1; however, his in- 
centive structure only motivates profit maximization 
when ¢ is less than one. We also note that while Fan 
was aware of Ellman’s work, he did not explicitly 
relate his success indicator to those employed in the 
Soviet Union. His paper is quite confusing on this 
point. 

9 After this paper was essentially completed, a paper 
by John Bonin appeared that also reduces Fan’s in- 
dicator to this equation and analyzes another variant 
of the Weitzman indicator. 

l0See Yuji Ijiri et al. and Loeb (1974, 1975). 
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affect the enterprises’ measured perfor- 
mance (r4), then the Weitzman success in- 
dicators do possess some desirable proper- 
ties, as claimed. They motivate enterprises 
to report truthful forecasts and to operate 
as efficiently as possible once these forecasts 
have been made. 

We show in Section III that in the more 
general case where forecasts are used to 
make decisions affecting measured per- 
formance (for example, the allocation of 
capital to the enterprises), the Weitzman, 
Ellman, and Fan indicators motivate enter- 
prises to send biased forecasts. 

Before illustrating this weakness of the 
Weitzman, Ellman, and Fan indicators, we 
first must explain the incentive problem 
which arises when the CPB makes alloca- 
tions to the enterprises based on their fore- 
casts.'' Consider a CPB with n enterprises 
under its control. Let us take the index of 
performance 74 for each enterprise to be 
enterprise profit. Assume that enterprises 
take prices as fixed, that is, each enterprise 
believes that its forecasts and actual profits 
will not affect the CPB’s determination of 
prices.'* We also assume that the CPB uses 
enterprise forecasts to make all allocations 
of capital to the enterprises. 

The profits of the ith enterprise depend 
upon K, the amount of capital it is allocated 
and on L; a vector of local enterprise de- 
cisions.” The ith enterprise’s profits are de- 
neted by 7/(K;, Z;), and are gross of any 
charge for capital. We assume that alloca- 
tions of capital are made prior to local de- 


‘lIn what follows, we make the simplifying assump- 
tion that the CPB imposes no charge on the enter- 
prises for their capital allocation. Joseph Berliner, 
p. 433, indicates that the enterprises are required to 
pay to the State Treasury a charge of 15 percent of 
the value of their fixed and working capital. It can 
easily be shown that the incentive problem still exists 
when capital charges are made. 

12We are also implicitly assuming that the CPB se- 
lects “correct” prices which account for externality 
effects that may occur. Under these circumstances, 
enterprises seeking to maximize profits act in the best 
interests of society. 

'3While we interpret K; as the ith enterprise’s alloca- 
tion of capital, it more generally may be interpreted as 
a vector of resources, “public inputs,’ or decisions 
with externalities. See Loeb (1975) and Theodore 
Groves and Loeb, 


LOEB AND MAGAT: SOVIET SUCCESS INDICATORS 177 


cisions, To insure that enterprise managers 
act efficiently in their local operations (.e., 
they maximize 74(K;, L;) with respect to 
L;) we restrict our attention to success in- 
dicators which are increasing in an enter- 
prise’s own realized profits. Note that the 
Weitzman indicators satisfy this require- 
ment. 

We may now focus on the functions 
w4(K;), defined by: 


(10) w7#(K;) = max Ti (Ki Li), 
í i= 1,2,...,A 


These functions are assumed to exist for 
each K, > 0 and belong to the set of func- 
tions I, defined as: 


(11) Il = fr:Rt—>R|r() 
is continuous and nondecreasing} 


The CFB is assumed to have a fixed 
quantity K of capital to allocate to the n 
enterprises.'* It collects contingency fore- 
casts from each enterprise showing the pro- 
jected proñts of that enterprise for various 
allocations of capital from the CPB. The 
contingency forecasts for the ith enterprise 
are represented by a function w/f(K,). The 
forecasts rf ( ) are also assumed to belong 
to the set II. 

The CPB allocates capital to maximize 
the sum of the enterprises’ forecasted 
profits. That is the CPB selects K,, K,,..., 
K,, such that 


0) Š. K,..., £, maximize ) | ai (K;) 


i=} 


subject to Y7., K; < Kand K; > 0,i = 1, 
2,..., n. Notice that each Ķ, is a function of 
all of the enterprises’ forecasts. We there- 
fore use the notation Å; = K,(x*), where 
a’ = (nf, ..., TE), and where the arguments 
of each rf have been suppressed. While the 


l4Edward Ames has pointed out to us in personal 
correspondence that the planning board can increase, 
but in practice not decrease the amount of capital 
which an enterprise has. Our argument could be modi- 
fied to account for this constraint by treating K as the 
increment in capital available for distribution to the 
enterprises. 
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indicated maximum may not be unique, the 
decision rules K(x"), (rë), ..., K (T5) 
represent a particular maximizer. 

The value of the ith enterprise’s success 
indicator depends on its realized profits rf, 
a real number. However, realized profits are 
a function of the enterprise’s rationed 
capital, itself a function of the enterprises’ 
contingency forecasts, vf. For this reason 
we write enterprise is success indicator as 
Si (rfr). 

As mentioned above, if S;( ) is increasing 
in mf, then the ith enterprise has an incen- 
tive to act efficiently in choosing its local 
decisions. We would also like to choose 
S;( ) so that it motivates accurate fore- 
casts. As a minimal test, we require that if a 
manager is rewarded on the basis of his 
success indicators and if he has perfect 
knowledge of his profit function r4, then he 
should be motivated to send w#( ) as his 
forecast.!> Now the definition of an optimal 
success indicator can be given. 


DEFINITION: The success indicator 
S(r; r") is said to be optimal if, and only 
if: 


(a) it is operationally desirable: for all rë 


belonging to the n-fold Cartesian 
product of II and for all real numbers 
w'and r?, x! > m? implies $; (r!; rf) > 
S(r? r"); 

it is message desirable: for all rë be- 
longing to the n- -fold Cartesian product 
of II and for all rý belonging to II, 


(b) 


(nr lR (r laf); r/r > S: (ae LR 
(r); a), where a" / af = (xf,. ie TE. 7 
Me E Te 


Condition (a) requires that an optimal 
success indicator be increasing in the enter- 
prise’s realized profits. Condition (b) re- 
quires that “telling the truth” be a domi- 
nant strategy equilibrium for the enter- 
prises. That is, each enterprise can not 
independently gain by reporting inaccurate 
forecasts no matter what forecasts the other 


15 Actually, it need only be required to send fore- 
casts with the same marginal efficiency of capital 
schedule as its actual profit function, since such fore- 
casts will lead to socially optimal allocations. 
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enterprises send. Thus when it employs a 
message desirable incentive system the CPB 
has justification for accepting the enterprise 
forecasts as truthful, avoiding the gaming 
involved in attempting to correct for fore- 
cast bias. Notice that with an optimal in- 
dicator each enterprise’s evaluation is in- 
dependent of the local decisions of the other 
enterprises. 


HI. Nonoptimality of the Weitzman, Ellman, 
and Fan Indicators 


In this section we show that the success 
indicators given by Weitzman, Ellman, and 
Fan do not meet the optimality criteria es- 
tablished in Section II. While their indi- 
cators do motivate enterprises to maximize 
profits (i.e., they are operationally de- 
sirable), they encourage enterprises to send 
biased forecasts (i.e., they are not message 
desirable). To demonstrate this last weak- 
ness, we present a simple counterexample 
showing that when an enterprise is re- 
warded on the basis of a Weitzman-Ellman- 
Fan indicator, the manager has an incentive 
to send biased forecasts, even if all other 
managers report truthfully. Thus, sending 
accurate forecasts is not a dominant strategy 
equilibrium; it is not even a Nash equi- 
librium.,'® 

Consider a CPB which has two units of 
capital to allocate between two enterprises. 
Suppose each enterprise’s actual profit 
function is 


03) wi(Ki)) = VK, i= 1,2 


Let enterprise 1 be rewarded on the basis of 
the following success indicator: 


(14) S$ (at; at, T 2) = m4 (Ky) 
— e| xi(K,) — rf(K,)| 


where 0 < e < land K, = Å, (rf, x) repre- 
sents the CPB’s allocation to enterprise 1. 
Recall that, by definition, 


i6A Nash equilibrium only requires enterprises to 
report truthfully when all other enterprises act like- 
wise. Hurwicz uses the term “incentive compatibility” 
to refer to this property of resource allocation mech- _ 
anisms which lead to behavioral patterns in which ` 
“truthful” reporting constitutes a Nash equilibrium. 
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(15) K,,K,maximize ri(K,) + 2i(K;) 
subject to K, + K, < 2,K, > 0, and K, > 0 


Comparing equation (14) to equation (9), 
we see that enterprise | is being rewarded 
on the basis of a Fan indicator. As $F C 
$E T S”, it is also being rewarded on the 
basis of an Ellman and a Weitzman indica- 
tor. 

Suppose both enterprises send accurate 
= casts, that is, send #wf(K;) = w4(K;), 

= |, 2. One easily verifies that fhe CPB 

ould then set K, = K, = 1. The profits of 
enterprise one would equal 1, as would the 
value of its success indicator (14). 

Now suppose enterprise 2 continues to 
send accurate forecasts, rf (K3) = VK», but 
enterprise | sends the biased forecast: 


(16) wf(K,) = K,- (9 - V14) 


Using the decision rules given by (15), the 
CPB would then set K, = 1ł and Å, = } 
The profits of enterprise 1 increase from ‘ 

13, as does the value of the success 
indicator (14). Thus, enterprise manager | 
individually gains by sending biased fore- 
casts, even if enterprise manager 2 reports 
truthfully, indicating that the Fan, Ellman, 
and Weitzman indicators are not optimal.” 


IV. A Class of Optimal Success Indicators 


In this section we present a class of suc- 
cess indicators which meet the criteria for 
optimality given in Section III. Versions of 
this scheme were independently discovered 
by William Vickrey, Groves (1969), and 
Edward Clarke, and have been put forth as 
an incentive compatible means of allocating 
both private and public goods.'® 

Consider the following class of success 
indicators: 


17] is interesting to note that with this particular 
example, the CPB cannot detect that enterprise | re- 
pcerted a biased forecast, since 


rE (13) = r4 (1}) = VIR 


18 For a survey of this literature, see Loeb (1976). 
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(17) 
Saf, T") = ri (R) + 2o TfR) ~ 4 
pri 
where K,, Ky, ..., K, are defined by (12) 
and A; = A,(at,...5 Whois Tipis- Fh) IS 
any real value calculated independently of 
enterprise /’s forecast. 

Success indicator (17) consists of the ith 
enterprise’s realized profits (at its allocated 
level of capital) plus the forecasted profits of 
all other enterprises at their allocated levels 
of capital, less an amount calculated in- 
dependently of enterprise ľs forecast. 
Clearly, this success indicator is opera- 
tionally desirable. In the Appendix, we 
prove that it is also message desirable; 
hence, it is optimal.'!? The message de- 
sirability of (17) may be explained by 
examining the enterprise’s problem of se- 
lecting a forecast. Enterprise i selects a fore- 
cast rf to maximize indicator (17), which is 
equivalent to maximizing ` 


(18) AK) + 2) R) 
jw 

since A, is independent of xf. The forecast 
af affects the indicator only through the 
capital allocations K,, K,, ..., Kn. When 
enterprise / reports its true profit function 
xi = xý, then from (12) the CPB will 
choose capital allocations that maximize 
enterprise i’s success indicator. Thus by re- 
porting truthful forecasts, the ith enterprise 
ensures that the CPB will act to maximize 
the ith enterprise’s own success indicator. 

As the term A; does not depend on enter- 
prise ?’s forecast, it does not affect individ- 
ual (noncooperative) behavior. However, 
for a meaningful interpretation of the suc- 
cess indicator which some planners might 
believe insures an equitable distribution of 
rewards across enterprises, we suggest the 
following definition of A;: 


(19) A; = 


max 
(Kye Kip Kipper Ky) | jai 


9This result is well known in the literature sur- 
veyed in Loeb (1976). An earlier proof appears in 
Groves and Loeb. 
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subject to 2 K; < Kand K; > 
jæi 

With A, defined as in (19), the ith enter- 
prise’s success indicator measures the con- 
tribution that it makes to total profit. When 
enterprises respond with accurate forecasts, 
$, will equal the sum of all enterprises’ 
profits less the maximum profits all others 
could obtain if enterprise i were to be elim- 
inated. That is, $; represents the oppor- 
tunity cost of abandoning the ith enter- 
prise. 

As the indicators of the oni (17) are 
optimal, sending accurate forecasts is a 
dominant strategy equilibrium. These suc- 
cess indicators therefore solve all incentive 
problems of a noncooperative game theo- 
retic nature. In addition, Groves (1976) 
shows that under suitable regularity condi- 
tions sending truthful forecasts forms a 
unique dominant strategy equilibrium, and 
Jerry Green and Jean-Jacques Laffont show 
that every indicator with the dominance 
property can be written in the form given 
in a 


0 jæi 


APPENDIX 


` We must show that the success indicator 
given by equation (17) is message desirable, 
but first we introduce some additional 
notation, Let K= {(K,,...,K,)|K, 2 0, 
an and Dha K < Ry, xf, = 
aeh nË TE), Ki = È (a/t) 
and K? = KĶK,(xrë). Then 

S(t (R}); n" art) — Si(rf(KP); r”) 


- k (RI) + > wf (RH) - Aca] 


je 


z ie F DD awh (K?) em a) 


jæi 


- [ar D aa) 


J*i 


20By the phrase “if enterprise i were to be elimi- 
nated,” we mean that enterprise i receives a zero capi- 
tal allocation and earns a zero profit. 


- k (R3 + >, rfk) 


jai 


og MAX, fri (K)+ = rf] 


CERETI K jeri 


- fes (K+ DO 


pri 


Tj Rp) > 0 


where the last inequality follows by the 
definition of a maximum and the fact that 
(K?,..., K2)eK. This completes the proof. 
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Graduate Students in Economics, 1940-74 


By WILLIAM E. SPELLMAN AND D. BRUCE GABRIEL* 


Since 1904 an annual list of “Doctoral 
Dissertations in Political Economy in 
American Universities and Colleges” has 
appeared in this Review. The characteristics 
of theses in progress during 1904-05 with 
respect to subject matter and the author’s 
academic origin were tabulated and pub- 
lished in a series of three articles by Lewis 
Froman. Our examination employs tech- 
niques similar to those used by Froman, 
although we have chosen to include only 
Ph.D. recipients during 1940-74 rather than 
all candidates. The data will trace the pro- 
duction of economists by graduate and 
undergraduate schools, the shift in area of 
specialization in dissertations, and the 
changing status of women in the profession 
since 1904. 

The top twenty institutions in terms of 
quantitative output of Ph.D.s in economics 
during 1904-74 are listed in Table 1.' Their 
relative contributions during various sub- 
periods are shown to allow the appraisal of 
each school’s importance over time.’ Ii is 
obvious from Table 1 that an individual 


school’s importance is subject to consider- 


able temporal variability. In the earliest era, 
1904-39, Columbia was by far the leading 


*Associate professor, University of Iowa and Coe 
College; and graduate student at Northwestern Uni- 
versity, respectively. We wish to thank the Baker 
Foundation for partial support and the Coe College 
Computer Center for assistance. Calvin Siebert and 
Richard Doyle made significant improvements on 
earlier drafts of the paper. 

IThe percentages after 1940 are for conferred de- 
grees, whereas the percentages for 1904-39 include all 
candidates. In addition, Froman’s data for 1928 in- 
cluded a significant duplication which has been cor- 
rected. The data for the period 1904-39 are from 
Froman and data from 1940 were directly compiled for 
all tables. 

2The 1904-39 listing excludes Johns Hopkins, 
Northwestern, Princeton, Iowa, Catholic, Brookings, 
and Radcliffe, which were in the top twenty during 
that period. Northwestern, Princeton, and Iowa were 
also in the top twenty during 1940-59; and UCLA 
ranked sixteenth for 1960-74. 
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producer of economists. During the next 
twenty years Harvard, Columbia, Wiscon- 
sin, and Chicago jointly dominated the 
field. In the past fifteen years, however, 
some new leaders in Ph.D. production have 
joined the elite, notably, Berkeley, Michi- 
gan State, Indiana, and Purdue. In fact, be- 
tween 1970 and 1974, Berkeley was the 
most productive source of dissertations in 
economics. Michigan State, which first be- 
came a member of the top forty during the 
1960’s, exhibits the greatest change in rank 
with its movement to third place for the 
period 1970-74. New entries in the top > 
twenty for 1970-74 include Princeton, 
Oregon, George Washington, and UCLA. 

As the composition of the leading Ph.D. 
schools has changed, so has their degree of 
monopoly in the production of economists. 
There has been a substantial decline in the 
concentration of study at the top twenty 
and top forty schools. The top forty Ph.D. 
schools produced 99.2 percent of the candi- 
dates during 1904-39, 90.5 percent of the 
degree recipients during 1940-59, and only 
51.9 percent of the Ph.D. recipients during 
1970-74.° This trend is similarly evident 
for the relative contribution of the top 
twenty schools from 1904 to 1974, and may 
be explained in part by the growing avail- 
ability of Ph.D. programs over time. The 
rise of New York University, Michigan, 
Indiana, and Berkeley to the top ten in 
place of Cornell, Yale, Illinois, and Johns 
Hopkins in comparing the 1904-39 and 
1940-74 periods is demonstrative of the 
democratization of Ph.D. study in eco- 
nomics and the mobility of graduate pro- 
grams in the production of economists. 

The shifts in the subject areas of dis- 
sertations over time indicate that the areas 


3During 1904-28, the top three schools produced 
50.8 percent of the candidates. This figure was only 
15.5 percent for the most recent period analyzed, 
1970-74. 
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TABLE 1—THE Top TWENTY PH.D. SCHOOLS 
(Shown in Percent) 














1904-39 1940-59 1960-69 1970-74 1940-74 

l. Harvard 8.7 12.7 6.3 5.3 8.0 
2. Berkeley 2.4 4.5 6.5 6.2 5.8 
3. Columbia 20.8 9.4 5.6 1.6 5.1 
4. Wisconsin 9.3 8.5 2.6 3.7 4.7 
5. Chicago 13.4 7.6 3.2 2.8 4.4 
6. N.Y.U. 1.0 5.0 2.7 2.0 3.2 
7. Indiana 2 4.2 3.3 1.3 2.9 
8. Michigan 2.0 2.3 3.6 2.4 2.9 
9. Minnesota 3.4 3.5 2.9 1.5 2.7 
10. Pennsylvania 6.3 3.0 3.0 1.9 2.1 
ll. Iowa State a 3.2 22 2.5 2.6 
12. M.I.T. a 2.0 3.4 1.5 25 
13. Cornell 4.1 2.0 24 2.6 2.4 
14. Michigan State a a 24 4.0 2.2 
15. Stanford 1.5 5 3.3 2.2 2.1 
16. Ohio State 2.5 3.0 2.0 1.4 2.1 
17. Texas 3 3:2 1.8 1.3 2.1 
18. Purdue a 6 2.1 3.5 2.0 
19. Yale 2.6 1.5 2.5 1.8 2.0 
20. Illinois 3.1 1.9 1.3 2.4 1.8 
Top 20 91.7 82.3 63.6 51.9 64.2 
Top 40 99.2 90.5 84.4 67.8 84.2 
Others 8 9.6 15.6 32.2 15.8 
Total Number 5620.0 3918.0 5339.0 3535.0 12792.0 

of Degrees Granted 


@Denotes the school is not in top forty during the era. 


of economic history and history of thought 
have declined substantially; also declining is 
the area of welfare and consumer economics 
which was classified as social problems in 
the earlier periods. This can be accounted 
for by the increased specialization in sub- 
ject areas and the deemphasis of disserta- 
tions in institutional economics. This shift 
is not nearly so predominant in the profes- 
sional literature over this time period, as 
noted by Martin Bronfenbrenner’s study, 
but the direction of change is consistent in 
both trends. 

Table 2 shows the distribution of theses by 
topic for three distinct periods. The subject 
categories in this table are a synthesis of 
the various general topical breakdowns 
used in the AER dissertation lists from 
1904 to 1974.4 The categories used by the 
AER to classify theses by subject have 


4Categories were synthesized using the Index of 
Economic Articles classification system. 


fluctuated considerably in some instances. 
Careful judgment was of the essence in 
combining categories so as to be certain 
that these were consistently classified, there- 
by allowing an intertemporal comparison 
of topical emphasis. 

Table 2 indicates that the intensity of in- 
vestigation of different economic topics 
varies tremendously over time. From 1904 
to the present, business administration, in- 
ternational economics, and economic growth 
and development have grown in stature as 
dissertation topics. Concurrently, the insti- 
tutional areas of economic history, the his- 
tory of eccnomic thought, and welfare and 
consumer economics have declined in im- 
portance. These trends coincide with the 
tendency to the preparation of dissertations 
employing more advanced empirical tech- 
niques.’ The trends in choice of dissertation 


Gabriel provides an interesting breakdown of dis- 
sertations by technique and method between 1904 and 
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TABLE 2—-DOCTORAL DISSERTATIONS BY SUBJECT AREA 
(Shown in Percent) 


1904-28 1929-40 1970-74 1940-74 

Economic Theory 5.9 5.6 6.0 6.0 
Economic History and History of Thought 13.2 6.9 3.0 4.0 
Agriculture 9.1 12.9 10.0 13.0 
Industrial Organization 8.9 8.8 9.0 10.0 
International Economics 4.3 5.6 9.0 8.0 
Business Administration 8.1 10.9 9.0 14.0 
Economic Systems 3.3 3.9 1.0 1.0 
Labor 12.7 8.9 9.0 10.0 
Monetary Theory and Institutions 6.4 12.5 8.0 7.0 
Fiscal Theory and Public Finance 8.4 9.0 4.0 6.0 
Population and Urban-Regional 3.8 2.4 8.0 3.0 
Welfare/Consumer Economics 13.8 10.4 5.0 3.0 
Statistics and Econometrics 1.9 2.2 5.0 3.0 
Economic Growth and Development — - 13.0 11.0 

Total 99.8 100.0 99.0 99.0 
topics are also generally consistent with the econometrics dissertations. Pennsylvania 


movement of journal article subject em- 
phasis.°® 

Table 3 provides a breakdown of the dis- 
sertation production of the leading twenty 
schools from 1940-74 according to the sub- 
ject area distribution. The percentages in 
the table show each school’s share of the 
total dissertations in each respective subject 
area. The bottom row shows each school’s 
overall contribution of dissertations during 
1940-74. 

The instances in which a school con- 
tributed a portion of the theses in a given 
subject area which was at least twice as 
great as its overall percentage of disserta- 
tions indicates some degree of specialization 
in the given topic by the respective institu- 
tion. This criterion suggests that M.I.T. and 
Yale concentrate their efforts in the general 
theory area. Illinois is the relative leader in 
the history of economic thought. Economic 
history is dominated by Chicago, Colum- 
bia, and Yale. Yale alone specializes in 
economic systems. Purdue and Michigan 
produce a disproportionate number of 


1974. This study also has more complete data from 


which the summary tables in this paper were de- 
veloped. 

6Note Bronfenbrenner’s study on journal topics over 
time. 


and Illinois dominate the field of social 
accounting, and business administration 
studies are prevalent at Indiana, Michigan 
State, and Stanford. Stanford, Yale, and 
Illinois prevail in industrial organization 
while Iowa State, Minnesota, Purdue, Cor- 
nell, and Ohio State demonstrate superiority 
in agricultural economics. Not surprisingly, 
these five schools are all land-grant institu- 
tions.’ Finally, the areas of labor economics 
and economic welfare are both dominated 
by Wisconsin. The other areas do not have 
any one top twenty school which meets the 
criterion of producing twice as many dis- 
sertations in the respective categories as its 
overall output of Ph.D.s. Princeton, which 
ranks twenty-first for the period, does show 
this relative concentration in population 
studies. U.S.C., twenty-fourth for the pe- 
riod, exhibits a similar strength in economic 
systems. And Duke, which ranks twenty- 
sixth overall for 1940-74, shows relative 
specialization in the history of economic 


7Table 3 shows that Harvard produced a surprising 
number of dissertations in agricultural and natural re- 
sources areas; Harvard produced one-fifth of the 
dissertations in this field during the 1940’s. This 
would seem to discount Orville Freeman’s claim that 
the only reason he was Secretary of Agriculture under 
President Kennedy was because Harvard didn’t pro- _ 
duce agricultural economists or have a school of agri- 
culture. 
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TABLE 3—SUBJECT AREA OF DISSERTATION FOR TOP INSTITUTIONS, 1940-74 
(Shown in Percent) 


2 § 5 § z Š : 
5 è É ® 3 g$ g ð uo zï Eö, e 2 gp 
Fs 5 2 @ > ¢ E E € € = &§ S E Bes 8 E £ 
=z è 6 3 O Z Æ Z 5 A £ Z 0 3 g O E A> ÉS 
General Theory 10.0 56 40 16 43 16 10 20 27 27 2 73 10 7 37 7 20 27 43 20 39.4 
History of Thought 3.8 48 76 57 48 38 19 9 9 19 9 9 19 6 9 9 29 J 6 48 48.6 
Ec. History 93 4.3 103 41 155 31 21 4 4 21 21 6710 10 4 310 10 34 31 41 LI 317 
Ec. Systems 15.5 52 4i Ll 62 1.0 1l A 3 Á 34 LI Li 4 10 11 41 LI 41 LI 465 
Growth/ Devel. 10.0 82 41 40 21 30 19 20 32 9 20 31 29 39 19 31 28 lIi 32 18 314 
— Fluct./Forecasting 157 7.2 10.0 34 66 10 32 38 20 29 4 29 8&8 9 9 10 20 10 3I, 9 302 
Econometrics 61 61 20 4i 40 40 19 60 3.4 21 22 30 21 3i 8 10 21 6i 20 21 26i 
Social Acct. 6.7 7.7 48 66 I9 3 4 38 29 87 38 19 7 36 I8 8 19 19 9 38 35i 
Monetary Theory 68 42 60 28 74 40 39 2.9 28 30 31 38 7 9 2.4 20 33 18 24 20 352 
Fiscal Theory/ 

Pub, Fin. 6.9 3i 72 80 30 52 29 38 19 3 3 20 9 8 8 9 28 39 19 3I 435 
International 92 41 G1 40 62 29 8 29 Li 28 8 4i 20 31 3i 18 17 8 31 19 382 
Bus. Adm. 6.9 49 $0 2.6 2.3 61 60 49 8 48 Lb LO 10 49 439 9 39 #19 110 10 328 
Ind. Org. 12.7 98 19 3 38 39 40 38 4 40 2 19 3 4 78 239 4 58 39 322 
Agriculture 7.2 84 2.1 62 Al & 3h 3 403" IO R4 6 52 31 2i 52 8 62 .2 21 2Įi2 
Labor 63 62 54 98 53 34 315 24 15 34 4 44 39 4 7 IS 15 4 5 14 34 
Population 59 48 91 28 72 S54 £8 38 Li 30 2 20 39 60: 10: 3 2i 4 3 10 473 
Urban /Regional 39 38 20 21 3i 8 8&8 29 10 20 29 19 20 8 30 10 3 9 20 31 597 
Welfare/Consumer 8.1 60 51 91 39 28 27 29 28 2.7 30 19 21 19 18 21 20 19 26 21 33) 
Percent of Total 80 58 Si 47 44 32 29 29 2.7 27 26 25 24 22 22 24 21 20 20 18 35.8 


thought, economic systems and population 
studies. 


It was previously noted that there has 
~ been a dispersion of the production of 


Ph.D.s in economics with respect to gradu- 
ate institution attended. Simultaneously, 
the concentration particular schools pos- 
sessed in certain subject areas prior to 1940 
has also been lessened. Although there is 
demonstrable specialization by particular 
schools, no one school dominates a field to 
the extent common of dissertation produc- 
tion prior to 1940. The data for successive 
decades show a progressive tendency away 
from the monopolization of particular fields 
by a few schools and continuing growth in 
dispersion. 

Table 4 shows the top twenty schools for 
granting bachelor’s degrees to those that 
received the Ph.D. There has been some dis- 
persion in undergraduate origin of Ph.D.s, 
but only in the last thirty-five years. Under- 
graduate schools not in the top twenty 
accounted for 65.3 percent of the 1904-28 
doctorates, and only 59.3 percent of the 
1929-40 Ph.D.s. During the past thirty-five 
years, however, the small decrease in the 
dispersion of undergraduate study between 
41904 and 1940 was strongly reversed. 
Seventy-two percent of the economists who 


-were liberal arts institutions, 


received their Ph.D.s during 1940-74 stud- 
ied as undergraduates at schools other than 
those in the top twenty. 

The percentage of Ph.D.s who received 
their undergraduate training at foreign 
schools increased from 6 percent in the 
1904-40 era to 13 percent between 1940 and 
1974. Foreign-born economists who re- 
ceived their doctorates in the United States 
have not been discriminated against by the 
more prestigious institutions. The top ten 
institutions granting doctorates to the 
foreign born are all listed in the top twenty 
Ph.D. schools for 1970-74. The forty-three 
schools in the “‘chairmen’s group” produce 
approximately 75 percent of the doctorates 
and 83 percent of the foreign-born econo- 
mists. The shift in the top bachelors’ schools 
has been from the liberal arts schools prior 
to 1940 to state universities since 1940. 
From 1904 to 1928, fifteen of the top forty 
but only 
Oberlin, Swarthmore, Amherst, and Wil- 
liams remain in the top forty for 1940-74. 
However, when undergraduate school’s 
contribution of Ph.D.s was standardized 
for enrollment differences, thirty of the top 
forty schools were liberal arts institutions. 
Berkeley and Cornell were the only state 
universities which remained in the top forty 
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TABLE 4—-TOP TWENTY SCHOOLS GRANTING 
BACHELOR’S DEGREES TO ECONOMICS 
DOCTORATE RECIPIENTS, 1940-74 


Number Percent 
Berkeley 170 2.4 
Harvard 170 2.4 
C.C.N.Y. 138 2.0 
Illinois 113 1.6 
Wisconsin 110 1.6 
Michigan 105 1.5 
Minnesota 104 1.5 
Cornell 99 1.4 
Columbia 91 1.3 
N.Y.U. 86 1.2 
Chicago 83 1.2 
Texas 82 1.2 
Pennsylvania 76 1.1 
U.C.L.A. 73 1.0 
Iowa State 73 {.0 
Ohio State 67 1.0 
Oberlin 66 9 
Brooklyn College 66 9 
Yale 65 2o 
U. of Washington 64 2 
Others 5069 72.4 


Note: This total includes only those who listed their 
school in the various editions of the Handbook of this 
Review or were in the American Men and Women in 
Science: Economics, 1974. 


after the adjustment for enrollment differ- 
ences, and the other eight schools were pri- 
vate universities. The undergraduate train- 
ing has been divided equally between private 
and public institutions. 

Table 5 presents the distribution of 
Ph.D.s during 1940-74 by sex. Froman 
first collected data on,the sex of 1929-40 
degree recipients. During those years, an 
average of 8.0 percent of the Ph.D.s were 
women, and the percentage ranged an- 
nually from 4.7 to 12.9 percent. The pro- 
portion of doctorates in economics who 
have received their degrees since 1940 and 
are female has declined substantially. An 
average of only 5.2 percent of the 1940-74 


8These female-grouping data were obtained by 
classifying by feminine first names; however, we are 
aware of the “Sally Frankel” phenomenon that W. Lee 
Hansen and Burton Weisbrod discovered after Mr. 
Frankel was placed on their elite list of women who 
had published in economic journals. 
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TABLE 5— WOMEN DOCTORATES IN 
Economics, 1929-74 


Total Percent 

1929-40? 225 8.0 
1941-45 27 5.2 
1946-50 49 6.9 
1951-55 76 5.1 

1956-60 70 4.5 
1961-65 88 4.0 
1966-70 161 4,4 
1971-74 163 . 6.1 

1940-74 636 5.0 


2The 1929-40 numbers are from Froman (1942, p. 


825). 


Ph.D. recipients were women. The per- 
centage ranged from an annual high of 11.2 


percent in 1947 to a low of 2.5 percent in 


1940. There may be a trend to greater par- 
ticipation by women, however. During the 
1960’s only 4.0 percent of the Ph.D.s were 
females, but this statistic rose to 6.0 percent 
for 1970-74, The undergraduate training of 
women economists has been very concen- 
trated as one-fourth of the degrees have 
been from the seven sister institutions; how- 
ever, their graduate training has been dis- 
tributed among the top-rated schools in a 
proportional manner. 

To summarize: the most prolific producer 
of economists in the 1970’s has been the 
University of California at Berkeley. The 
most intensively investigated subject areas 
of economic doctoral dissertations are cur- 
rently economic growth, development, and 
planning, and the economics of natural 
resources and agriculture. The great ma- 
jority of these recent dissertation authors 
received their undergraduate preparation at 
private and state universities which are not 
among the major graduate schools. And 
over 90 percent of these economists who re- 
ceived their Ph.D.s in the last twenty-five 
years are male. 
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The Role of Money in a 
Simple Growth Model: Note 


By WILLIAM B. MARXSEN* 


In a recent article in this Review, David 
Levhari and Don Patinkin (hereafter noted 
L-P) develop an equilibrium growth model 
for a simple economy in which money is 
treated as. a productive factor, entering an 
aggregate production function. In their 
policy section, they are, unable to determine 
the effects of an increase in the exogenously 
determined.rate of inflation on the equilib- 
rium capital and real-balance intensities. 
They are also unable to establish whether 
or not steady-state equilibrium is stable. 
The purpose of this note is to extend their 
dynamic analysis and to show that 1) the ef- 
fects of a change in the rate of inflation are 
more or less predictable, and 2) steady-state 
equilibrium can be expected to be stable. 

The L-P model can be briefly summa- 
rized. Assume a growing neoclassical econ- 
omy where Y = G(K,M/P,N), and where 
Y, K, M/P, and N represent real output, 
the stock of physical capital, the real money 
stock, and the labor force, respectively. As- 
sume further that G is linear homogeneous 
and twice continuously differentiable. The 
function can therefore be written y = 
g(k,m), where y, k, and m are Y/N, K/N, 
and M/PN, respectively. Assume g is well- 
behaved such that g; = 0, gu <0, and 
Zy = 8; > 0. Let the labor force grow at 
some exogenously determined exponential 
rate n. 

Money is costlessly produced by the gov- 
ernment and injected into the economy via 
transfer payments to the public. In order to 
avoid stability problems noted by Miguel 
Sidrauski, it is assumed that the rate of 
nominal expansion is altered by the govern- 
ment in order to maintain a constant target 
rate of inflation.! The rate of nominal ex- 


*Assistant professor of economics, University of 
Montevallo. 

lIn his comment on the L-P model, Jon Harkness 
replaces this assumption with government mainte- 
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pansion is u = DM/M, where D denotes 
the time derivative of the variable which fol- 
lows it. The rate of inflation is p = DP/P. 
It follows that D(M/P) = (u — p)M/P. 
From this and the labor force growth as- 
sumption, it follows that the rate of growth 
of the real per capita money stock is 


(1) 


The demand for money derives from the 
profit-maximizing behavior of firms where 
it is assumed that the return to capital and 
real balances will be equalized. The return 
to capital equals its marginal physical prod- 
uct, g, > 0. The return to money includes, 
however, not only its marginal physical 
product g,, 2 0, but the rate of deflationary 
appreciation in its value —p as well. Con- 
sequently, the L-P equation for asset equi- 
librium is 
(2) &x(k,m) = Bm(k,m) — p 


Equation (2) can be solved implicitly for 
the demand for real balances, m,, in terms 
of k and p, where 


Dm/m 


u-p-n 


Ma = L(k,p) 

dm Ekk — Emk 

ees E E ee L 

ðk : Emm — Ekm i ý 
am l 

U ee ee ee | 
dp 7 Emm — Ekm 


nance of a constant rate of nominal expansion of the 


money supply, where the rate of inflation is free to 
vary during steady-state disequilibrium. L-P note this 
in their “Reply” and are puzzled by the comparative 
dynamic implications of the Harkness conclusions. 
They ignore, however, Sidrauski’s demonstration that 
steady-state equilibrium in an economy characterized 
by static money-market equilibrium, perfect infla- 
tionary foresight, and the Harkness nominal expan- 
sion assumption is at best a saddlepoint. Consequently 
Harkness’ invocation of the Correspondence Principle 
is not legitimate and his conclusions are erroneous. 


ret 
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Furthermore, money-market equilibrium is 
assumed so that the amount of real balances 
demanded equals the money supply. 

The value of the capital stock is deter- 
mined by consumption-saving behavior of 
the public. For simplicity L-P assume that 
a fixed proportion s of disposable income is 
saved, where disposable income equals real 
output plus the rate of real monetary trans- 
fer to the public, (u — p)M/P. Saving, 
however, is divided between the accumula- 
tion of physical capital and of real balances. 
Thus, 


(3) s[Y + (u —- p)M/P] 
= DK + (u — p)M/P 


This is L-P’s equation (42), (1968, p. 738). 
By making use of the fact that DK/N = 
Dk + nk, equation (3) may be restated in 
per capita terms: 


(4) Dk = sy — (1 — s)\(u — p)m — nk 


In steady state, real balances and the 
capital stock will grow at the same rate as 
the labor force, so that Dm = Dk = Q. 
From equation (1) it will then be true that 
the rate of nominal expansion will exceed 
the rate of inflation by n, so that the mone- 
tary component of disposable income and 
saving will equal nm, regardless of the rate 
of inflation. General steady-state equilib- 
rium will obtain when Dk = O and the 
money market is in equilibrium, or when 


© g(kym) = "E+ (1 = s) ™ 
and 
(6) m = L(k, p) 


At this point in their analysis, L-P at- 
tempt to determine the effects of a change 
in p on the steady-state values of k and m 
by solving equations (5) and (6) for dk/dp 
and dm/dp. They obtain 


dk _ 58m + (s — l)n 


7 

nF ar 
dm SZ, — n 

8) = = E 
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_ 58, ~ A + Ly [sgn — CU — s)n] 
~ L 


P 


(9) A 


Equations (7)-(9) are L-P’s equations (53)- 
(55), (1968, pp. 740-41). Levhari and 
Patinkin suggest that the earlier assump- 
tions concerning production, the demand 
for money, and consumption are not suffi- 
cient to determine the signs of sg, — n and 
S£m + (s — l)n, and hence of the deriva- 
tives (7) and (8). 

The difficulty lies in the indeterminacy of 
the slope of the line showing the locus of 
all possible steady-state combinations of k 
and m, those satisfying equation (5). The 
steady-state line, however, can be con- 
structed by first plotting various components 
of equation (5). The left-hand side of the 
equation is shown in Figure |. The usual 
isoquant map for the production function is 
plotted where an arbitrary unit of measure- 
ment for cutput has been chosen. Each sub- 
sequent unit of output requires progressively 
larger increases in k and m (services) due to 
the fixity of labor, and hence, the isoquants 
get farther apart as k and m are increased. In 
Figure 2 isoquant lines for nk/s + (1 — s)- 
(nm/s) are plotted (in the same units as 





FIGURE i 
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FIGURE 2 


output) for the same values as the output 
isoquants. Unlike the production isoquants, 
these are equidistant, since doubling k 
and m doubles any linear combination of 
the two. 





FIGURE 3 


SQL. ~N=0 







SG. -N<o 
If 
Sgm-{1-s)n<0 


© 


59,,-(1-s)n= 


SGm-(1-s)n>o 


FIGURE 4 


Figures ] and 2 have been superimposed 
in Figure 3 and the locus of the intersec- 
tions of the equivalued isoquants is shown. 
The heavy curve shows all the combinations 
of k and m satisfying equation (5) and is 
L-P’s cc line. In Figure 4, starting at the 
origin and proceeding clockwise along the 
ce line, it is clear that there are three dis- 
tinct regions. In Region J, capital is scarce 
relative to both money and labor, so that 


Sg, — n > 0,* but money’s abundance rela- 


tive to k makes g,, low, such that sg,, — 
(1 — s)n < 0; in Region II, both capital 
and real balances are abundant, so that 
both sg, — n and Sgm — (1 — s)n are less 
than zero; and finally, in Region II, K and 
N are abundant relative to M/P, so that 
sg, —-n<Oand sg,, — (1 — s)n > 0. These 
values are in accord with the slope of the 
steady-state line, as may be verified by dif- 


2This contradicts Harkness, who claims that sgg — n 
“is unequivocally negative’ (p. 178). He correctly 
demonstrates that sg, — n = ~—s(w + um)/(k + m) 
where w equals the wage rate, but ignores the possibil- 
ity that u might be negative and substantial enough to 
make w + wm negative, as well, and therefore sg, — n 
might be positive. 
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ferentiation of equation (5) with respect 
to k: 


SZ, — Nn 
58m — (l — s)n 


The position of the ce line is determined 
entirely by the characteristics of the pro- 
duction function, the thrift of the public, 
and the rate of growth of the labor force. 
Changes in p by the monetary authority 
have no effect on its position. Changes in 
p affect the composition of the public’s 
portfolio of capital and money, and there- 
fore shift the locus of k — m combinations 
which satisfy money-market equilibrium 
equation (6). Recall from earlier analysis 
that 0m/dk = Lı >Oand dm/dp = L, < 0. 
The mn curves which follow from these 
derivatives are shown in Figure 5. Note that 
for p < 0, there is a maximum k at which 
mn becomes vertical. At this k, gą} — —p 
and £„ — 0. For p > 0, there is a similar m 
value which is approached asymptotically, 
where g; — 0 and g,, — p. These properties 
follow from the restrictions imposed by 
equation (2). 

General steady-state equilibrium occurs 
at the intersection of cc and mn. Such equi- 
libria are shown in Figure 6 for three differ- 


ent rates cf inflation. As the rate of infla- 
tion is increased, mn rotates from mn, 
through mn, where such increases initially 
raise both equilibrium capital and real- 
balance intensity, then raise capital while 
lowering real-balance intensity, and then 
ultimately lower both intensities. These re- 
sults are of limited usefulness, since they 
fail to indicate the range of inflation rates 
for which equilibrium will fall in the various 
regions of the cc curve and hence for which 
increases in the rate of inflation will have 
Tobinesque effects on capital and real-bal- 
ance intensities. 

Greater precision concerning neutrality 
of monetary policy can be achieved by re- 
calling equation (10) for the slope of the cc 
line and solving for the relationship be- 
tween the rate of inflation and the values of 
sg, — nand Sgm — (1 — s)n. From the as- 
sumption that the production function is 
linear homogeneous, it follows that 


(1) 


where w equals the wage rate. The port- 
folio-balance condition (equation (2)) may 
be substituted into equation (11) to obtain 


g(k,m) = W + gk + Emm 


g(k,m) = w — pk + g,,(k + m) 
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The right-hand side of the above equation 
may then be substituted into the steady- 
state condition (equation (5)) to obtain 


w- pk + Bn(k +m) =k +7 (1 —s)m 


Recalling that in steady state p = u — n, 
and manipulating the above equation, 
yields 


s(w — uk) 

2 — (l1 — = o o 
Following a similar procedure yields the 
value of sg, — n: 


s(w + um) 
(13) Sg, -n rae 

Equations (12) and (13) show the rela- 
tionship between u (and therefore p) and 
sg, — N and sg, — (1 — s)n. For low rates 
of nominal expansion or contraction, w will 
exceed both uk and um and therefore both 
SZ, — (1 — s)n and sg, — n will be nega- 
tive. Therefore, for rates of nominal expan- 
sion in the neighborhood of u = 0, general 
steady-state equilibrium will occur in Re- 
gion II of the cc curve, where an increase in 
u and therefore p will tend to raise steady- 
state k and lower steady-state m, similar to 
the standard Tobinesque money-growth 
model result. For very high rates of nominal 
contraction, sg, — n > 0, and steady-state 
equilibrium will occur in Region I. Here a 
reduction in the rate of deflation (increase 
in u) will raise both m and k, enhancing 
steady-state output and consumption. Fi- 
nally, for very high rates of inflation, sg,, — 
(1 — s)n > 0, and equilibrium will occur in 
Region III. An increase in the rate of infla- 
tion will reduce both m and k. 

The last two cases indicate the limitations 
imposed on the monetary authority when 
money is a productive asset and changes in 
the rate of inflation not only alter the saving 
behavior of the public but affect the alloca- 
tion of productive resources as well. Policies 
of high inflation or deflation so distort the 
public’s holdings of money and capital that 
steady-state output and consumption. are 
lower than with moderate policies. Levhari 
and Patinkin demonstrate that the consump- 


tion-maximizing rate of nominal expansion 
of the money supply is zero (see their equa- 
tions (69), (70), 1968, pp. 747-48), and that 
the optimum monetary policy is one of 
complete inactivity. In such a case, mn 
intersects cc where its slope is minus unity 
and steady-state wealth (k + m) is maxi- 
mized (this follows from equations (10), 
(12), and (13)). 

So long as mn intersects cc from inside 
as shown in Figure 6, steady-state equilib- 
rium will be locally stable. Since p is held 
constant by the monetary authority and m 
is confined to equilibrium values, the dy- 
namic behavior of m is linearly dependent 
on the behavior of k. Likewise u, the only 
other dynamic variabie, is similarly depen- 
dent on m by virtue of equation (1). Con- 
sequently, the stability test reduces to one 
dimension. Differentiation of equation (6) 
with respect to time (assuming p constant) 
yields 


(14) Dm = L,Dk 


Substituting equation (14) into equation (1), 
substituting the resulting equation into 
equation (4), and then differentiating with 
respect to k, yields 


(15) 
d(Dk) sg, ~ n + Ly, [sg, — (1 — s)n] 
dk l + (1 - s) Ly 


The denominator of the term on the right- 
hand side of equation (15) is unequivocally 
positive, and consequently equilibrium is 
stable if and only if the numerator is nega- 
tive. In Region II of the ce line, where equi- 
librium will be found for moderate rates of 
inflation or deflation, both sg, — n and 
SZ, — (1 — s)n are negative, guaranteeing 
that the numerator will be negative (since 
L, > 0). Hence, in this region stability is 
guaranteed. 

But in Regions I and III the signs of 
sz, — n and sg, — (1 — s)n differ, so that 
stability is no longer guaranteed. The nu- 
merator may be rewritten as 

`~ 
Li) 


(16) Num = —(sg,, — (1 — s)n) 


A ind DOR Es 
SEn — (1 — s)n 
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From equations (6) and (10), (16) can be 
rewritten as ; 


(17) Num = —(sg,, — (1 -— s)n) 
-(slope ce — slope mn) 


In Region I, sg, — (1 — s)n < 0 and if mn 
intersects cc from within, then slope mn > 
_ slope cc > 0. Consequently, the numerator 
is negative and stability is guaranteed. In 
Region HI, sg,, — (1 — s)n > 0. Here, if 
mn intersects cc from within, then slope 
cc > slope mn > 0. Again, the numerator 
will be negative and equilibrium will be 
stable. 

The graphical analysis has shown that for 
moderate inflation and deflation rates an in- 
crease in the rate of inflation will raise equi- 
librium capital intensity and lower that of 
real balances. This is in accord with the 
usual Tobinesque result and suggests that 
the Tobinesque effect of the altered trans- 
fers on disposable income is larger than the 
portfolio effects on production of such a 
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change. For high rates of inflation and de- 
flation, however, the production effects 
dominate so that the changes in equilibrium 
capital and money intensities differ sub- 
stantially from the Tobinesque predictions, 
Finally, the graphical approach was useful 
in demonstrating that with the L-P expan- 
sion mechanism, steady-state equilibrium is 
stable, regardless of the rate of inflation 
chosen by the monetary authority. 
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A Mean-Standard Deviation Exposition 
of the Theory of the Firm under Uncertainty: 
A Pedagogical Note 


By GABRIEL A. HAWAwINI* 


In his paper in this Review, Agnar 
Sandmo derived a set of major conclusions 
indicating that a competitive firm behaves 
differently under uncertainty than in a 
world of certainty. Hayne Leland extended 
the results to noncompetitive market struc- 
tures. The purpose of this paper is to show 
that firms’ behavior under uncertainty can 
be easily derived using a geometric ap- 
proach based on the mean-standard devia- 
tion framework introduced by Harry 
Markowitz (1952, 1959) and extended by 
James Tobin. 

Section I discusses briefly the major con- 
clusions related to the firm’s behavior under 
uncertainty and gives a general description 
of the approach followed in this paper. Sec- 
tion II introduces the firm’s attitude toward 
risk. Section III describes a model of profit 
maximization under conditions of risk, 
using a mean-standard deviation-of-profit 
framework. In Section IV, the model is ap- 
plied to derive geometrically the major con- 
clusions of the theory of the firm under un- 
` certainty stated in Section I. 


I. The Theory of the Firm under Uncertainty 
A. General 


Traditional microeconomic theory as- 
sumes that under certainty and regardless 
of the market structure, a firm’s objective is 
to maximize its profit for the given con- 
straints. The optimal output is obtained at 
the point at which the firm’s marginal cost 
equals its marginal revenue. However, if un- 
certainty prevails, there is no reason to be- 


* Assistant professor, New York University. I would 
like to thank Robert Schwartz, New York University; 
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lieve, a priori, that this maximization prin- 
ciple will hold. 

Both Sandmo and Leland have used the 
assumption that faced with uncertainty, the 
firm will maximize the expected value of its 
utility of profit. The introduction of a non- 
linear utility function! permits the incorpo- 
ration of the firm’s attitude toward risk into 
the decision-making process. Sandmo as- 
sumes a subjective probability distribution 
of prices with the level of output and cost 
function known in advance, that is, under 
the firm’s control. Consequently, since the 
firm is unable to influence the price distribu- 
tion, it is considered a price taker, and 
Sandmo’s model is valid only under condi- 
tion of perfect competition. Leland’s model 
is more general. It assumes a random de- 
mand function that allows us to handle 
noncompetitive structure, where a firm can 
fix the level of output and/or the price. 
Sandmo’s conclusions are shown to be a 
special case of Leland’s model when the 
market is competitive. 

The major conclusions that follow from 
the theory of the firm operating under un- 
certainty are: (i) if a firm is risk averse? its 
optimal output is smaller than the certainty 
output; (ii) if a firm displays decreasing 
absolute risk aversion, its optimal cutput 
varies inversely with its fixed costs; (iii) if a 
competitive firm displays decreasing abso- 
lute risk aversion, it has an upward-sloping 
supply curve; (iv) if a firm is risk averse, 
an equilibrium exists, even under constant 
or decreasing marginal costs; (v) if a firm is 


lFor linear utility functions, the firm will be maxi- 
mizing expected profit which implies that the firm is 
indifferent to the magnitude of risk that is associated 
with the production under uncertainty: the firm is risk 
neutral. 

2Risk aversion is defined in Section IIA. 
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risk averse, equilibrium requires the exis- 
tence of positive profit. 

In addition to the above conclusions 
derived by Sandmo and Leland, I will show 
that: (vi) if a firm displays decreasing ab- 
solute risk aversion, its optimal output 
varies inversely with its perceived level of 
risk; (vil) if a firm displays a decreasing 
absolute. risk aversion, its optimal output 
varies inversely with its variable costs; 
(vill) under uncertainty the competitive 
firm will produce a higher output than the 
noncompetitive firm selling at the same 
price. 


B. Risk, Expected Profit, and Equilibrium: 
A Description of the Mean-Standard 
Deviation Approach 


In this paper I attempt to picture the 
firm’s optimum output under price uncer- 
tainty in a mean-standard deviation-of- 
profit plane, with the standard deviation of 
profit considered as a proxy for risk. On 
this plane the firm’s indifference map is 
«drawn, a geometrical representation of its 
attitude toward risk. In Section III, I derive 
the relationship between expected profit and 
the standard deviation of profit (risk), 
which is called “the profit-opportunity 
locus,” and drawn on the same plane. Equi- 
librium is found at the point where the 
profit-opportunity locus and the firm’s 
highest indifference curve are tangent. From 
this equilibrium point it is shown that the 
corresponding level of optimum output 
under uncertainty can be easily derived. 


II. The Firm’s Attitude Toward Risk 


A. Definitions 


A firm is assumed to have a utility func- 
tion of profit that displays positive mar- 
ginal utility of profit. The firm’s attitude 
toward risk is indicated by the change in its 
marginal utility when profit varies. A firm is 
said to be risk averse if its marginal utility 
of profit decreases with increasing profit, 
- risk neutral if its marginal utility of profit is 
constant, and a risk seeker if its marginal 
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utility of profit increases with increasing 
profit.? In this paper, firms are assumed to 
display risk aversion. 

A risk-averse firm is said to display de- 
creasing absolute risk aversion if its risk 
aversion decreases with increasing profit, 
constant absolute risk aversion if its risk 
aversion remains constant when profit 
changes, and increasing absolute risk aver- 
sion when its risk aversion increases with 
increasing profit.‘ 


B. Indifference Curves in the Mean- 
Standard Deviation-of-Profit Plane 


The expected utility of profit can be 
written as a function of the first two mo- 
ments of the distribution of profit. An in- 
difference curve in the mean-standard 
deviation-of-profit plane is then represented 
by the locus of points for which the ex- 
pected utility of profit remains constant. An 
indifference map is generated by varying the 
constant value of the expected utility of 
profit. In the mean-standard deviation-of- 
profit plane, the risk-averse firm has indif- 
ference curves with positive marginal rate 
of substitution between expected profit and 
risk. For the risk-neutral firm, the marginal 
rate of substitution is zero and for the risk- 
seeker firm it is negative.® 


3Mathematically we have: (i) U’'(x}>0 and (ii) 
U(r) <0 for the risk-averse firm, U” (mr) = 0 for the 
risk-neutral firm, and U” (r) >0 for the risk-seeking 
firm where U(r) is the firm’s utility-of-profit function. 

4The absolute risk-aversion function is written 74 = 
— U” (x)/ U' (x). Mathematically we have r4 > 0 for the 
firm with decreasing absolute risk aversion, r4 = 0 for 
the firm with constant absolute risk aversion, and 
r4 <0 for the firm with increasing absolute risk aver- 
sion, 

5This assumption implies that profits are normally 
distributed. We exclude quadratic utility curves since 
they display increasing absolute risk aversion. 

6Mathematically we have EU (r) = f (E, o), where E 
is the expectation operator and o the standard devia- 
tion of profit. The marginal rate of substitution be- 
tween expected profit (Æ) and risk (0) is dE/do = 
~(@EU/dc)/(@EU/GE). The partial @EU/deo is nega- 
tive for risk-averse firms, zero for risk-neutral firms, 
and positive for risk-seeking firms. The partial 
@EU/GE is positive for the three cases. It follows that 
the marginal rate of substitution is positive for risk- 
averse firms, zero for risk-neutral firms, and negative 
for risk-seeking firms. 
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C. The Type of Risk Aversion and the Shape 
of the Indifference Curves 


The type of risk aversion can be mea- 
sured by the variation in the firm’s mar- 
ginal rate of substitution when risk is held 
constant. If, starting from a given level of 
risk, we move up to higher indifference 
curves, the same additional unit of risk re- 
quires increasing compensating expected 
profit, then the firm displays increasing 
absolute risk aversion: its marginal rate of 
substitution increases with profit for a given 
ievel of risk as illustrated in Figure la. If 


the marginal rate of substitution is con-. 


stant, the firm displays constant absolute 
risk aversion as shown in Figure 1b. If the 
marginal rate of substitution decreases with 
increasing expected utility of profit, the firm 
displays decreasing absolute risk aversion as 
in Figure Ic. 


Hil. The Model 
A. The Model under Perfect Competition 


Assume that 
(1) p=un+e 


where the prices (p) are stochastic and ex- 
pressed as the sum of the expected price 
(u) and a random element (e) with con- 
stant variance and zero expected value. The 
ex ante prices fluctuate around their ex- 
pected value and the ex post price may dif- 
fer from u. Equation (1) implies that 


(2) E(p) = u 
(3) o(p) = o(e) = constant 


where F is the expectation operator, o(p) 
the standard deviation of prices, and o(e) 
the standard deviation of the random ele- 
ment (e). Firms are further assumed to 
maximize the expected utility of their profit, 
that is, 


(4) Max E[U(r)] 


where U is the firm’s utility function and 7 
the level of profit. The firm’s objective func- 
tion (4) is to be maximized given the con- 
straints, that is, the firm’s revenues and 
costs expressed in a profit function. 


The Cost Function. The cost function is 
assumed to be known with certainty and 
given by 


(5) C(q) = Vila) + F 


when (q) is the known level of output, C the 
total costs, V; the variable costs such as 
V,(0) = 0, and F the fixed costs. 


The Profit Function. The profit function 
(r) is given by 
(6) m= TR-~C=p-q-Viq)-F 
where 7R is the firm’s total revenues. 

The Profit-Opportunity Locus. Using 
equation (6) we can obtain the expected 
profit and the standard deviation of profit 


from which the profit-opportunity locus is 
derived. From equation (6) we have 


(7) E(x) = n-q-Vi(q) -— F 
(8) ofr) = q-a(p) 


where E(x) and ofr) are the expected profit 
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and the standard deviation of profit, re- 
spectively. Equation (8) states that o(7), 
which is considered as a proxy for the risk 
faced by the firm operating under uncer- 
tainty, is proportional to the level of out- 
put (q). The constant factor is the stan- 
dard deviation of prices. Since o({p) is 
known, and since the output g is under the 
firm’s control, it follows that the firm can 
choose the level of risk (7) it is willing to 
bear simply by varying the level of output. 
The profit-opportunity locus is obtained 
from equations (7) and (8). From equa- 
tion (8) we have 


(9) q = o(x)/o(p) 
Substituting in equation (7) we get 
(10) E(r) = {(u/o(p))+o(x) — F} 

— {V2(o(x))} 
Note that V, 1s the variable cost function in 
terms of o(7) rather than g, and the con- 


stant o(p) enters in the coefficients of the 
function P3. 


B. The Model under Imperfect Competition 


Under imperfect competition, we assume 
a demand function p = f(g) + e in which 
the random disturbance is additive. As- 
suming that the firm is “quantity setting,” 
the profit function becomes 


(11) w = {f(q) + e]-q - Vi(q) — F 
from which we derive 


(12) E) = f(q)-¢ - Vna) - F 
(13) olr) = g-o(e) = q-o(p) 

since o(p) = o(e). It follows that 

(14) Ellr) = h(o(m)) — Vi(o(m)) — F 


where the revenue function A(e(1)) satisfies 
the condition A(Q) = 0. Equation (14) is the 
profit-opportunity locus under imperfect 
competition for the quantity-setting firm. 


IV. Applying the Model: 
A Comparative Static Analysis 


To prove the set of conclusions stated in 
Section IA, we must subject the model to a 
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comparative static analysis. Starting from 
an initial equilibrium point, a change in one 
of the parameters, that is, the expected price 
u, the risk o(p),’ the fixed costs F, or the 
coefficients of the variable cost function Vp, 
will lead to a new equilibrium point. A 
comparison of the initial and final equilibria 
allows us to reach the desired conclusions. 


A. Comparative Output: 
Certainty versus Uncertainty 
(Conclusion i: Figure 2) 


Assuming perfect competition and uncer- 
tainty, equation (10) holds: expected profit 
is equal to the difference between a linear 
function of o(7) with slope (u/o(p)) and 
intercept (—F), and the transformed vari- 
able cost function V} which is assumed to 
display increasing marginal costs. (This as- 
sumption is relaxed in Section IVD.) In Fig- 
ure 2, E(-r) is the shaded area between the 
straight line Ff and the curve V2. 

If certainty prevails, then the profit func- 
tion becomes 


(15) x= (p-q- F) — Vi(q) 


In order to compare output under certainty 
to the uncertain output, p the price under 
certainty is set equal to yw, and equation 
(15) is rewritten as the difference between 
(u-q — £} and V,(qg). This is graphed on 
the same diagram as equation (10) where 
the vertical axis reads profit m, instead of 
expected profit F(a), and the horizontal 
axis reads (q) instead of ofr). We assume 
a(p) to be higher than one.® Both areas are 
reproduced in Figure 2 to give the exact 
shape of E(w) and x as a function of e(r) 
and q, respectively, on the mean-standard 
deviation plane. Superimposing the indiffer- 
ence map on the same plane we can obtain 
the equilibrium point at A under uncer- 
tainty for a risk-averse firm. In the case of 
risk neutrality, equilibrium is found at point 
N, the maximum of the expected profit 


7The risx was defined as a(x). However, according 
to equation (8) any change of the constant o(p) will 
affect risk as g(r). 

8This assumption is made for expository reasons 
and does not affect the generality of the results. 
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curve, since the risk-neutral firm maximizes 
expected profit. Equilibrium under certainty 
is found at point C, the maximum of the 
profit curve. 

The Optimum Output. Output can be read 
along the q axis with output increasing 
when we move away from the origin down- 
ward. The certainty output (g,) is found 
using the 45° line, since the o(7) axis is the 
output axis under certainty. Output under 
certainty and risk neutrality being equal 
(because risk-neutral firms maximize profit 
regardless of risk), we can derive the rele- 
vant Oa line under uncertainty since we 
‘have two points through which the line 
passes: the origin and point a. Once Qa is 
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FIGURE 3 


drawn we can find output under uncertainty 
and risk aversion. Since the equilibrium 
point A is to the left of point N, we obtain 
a smaller output q4, which proves Conclu- 
sion 1 under perfect competition and in- 
creasing marginal costs. Output under un- 
certainty and risk aversion is smaller than 
output under risk neutrality or certainty. 
The result 1s independent of the shape of 
the indifference curve except that risk aver- 
sion prevails. 


B. Change in Fixed Costs under Uncertainty 
(Conclusion ii: Figure 3) 


Assuming perfect competition and in- 
creasing marginal costs (later these two as- 
sumptions will be relaxed) and referring to 
Figure 3, we can see that a reduction of 
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fixed costs from OF to OF’ shifts up the 
profit-opportunity locus in a parallel fash- 
ion from Ft to F’t’. Assuming that firms 
display decreasing absolute risk aversion, 
the indifference map is of the type described 
in Figure lc. The equilibrium point moves 
from A to B and the corresponding level of 
output from q4 to qg with qg > g4, output 
varies inversely with fixed costs. For the 
risk-neutral firm, the equilibrium point 
moves from N, and N, with the level of out- 
put gy unaffected. In the case of certainty a 
similar result is easily derived. 


C. Change in Expected Price and 
the Supply Curve under Perfect 
Competition and Uncertainty 
(Conclusion ili: Figure 4) 


The following assumes that the firm re- 
vises its expectations about future prices. 
An increase in expected price from u to p’ 
will rotate the straight line Ff around point 
F, leaving variable costs constant.’ As a re- 
sult, the profit-opportunity locus will shift 
from Ft to Ft' as indicated in Figure 4. 
Given decreasing absolute risk aversion, the 
equilibrium will move from A to B when ex- 
pected price rises from y to pw’. The corre- 
sponding level of optimum output increases 
from q, to gg. It follows that the decreasing 
absolute risk-averse competitive firm has an 
upward-sloping supply curve as in the case 
of certainty. The conclusion holds true for 
the risk-neutral firm. 


D. The Cases of Constant and 
Decreasing Marginal Costs 
(Conclusions iv, v: Figures 5, 6) 


Referring to Figure 5, observe that an 
equilibrium exists under constant marginal 
costs at point A to which correspond the 
optimum output q4 and the break-even 
point G.'° When marginal costs decrease, 
we move to a new equilibrium point at B 


Referring to Figure 2, we can see that an increase 
in expected price will rotate the straight line Ff coun- 
terclockwise around point F. 

10In the case of constant marginal costs, the profit- 
opportunity locus is a straight line. 
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with a larger optimum output gg and a new 
break-even point D. Under certainty, equi- 
librium does not exist: firms will maximize 
their level of output in order to achieve 
maximum profit (traditional break-even 
analysis). 
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Referring to Figure 6, we see that equilib- 
rium may also exist under decreasing mar- 
ginal costs at point K, to which corresponds 
the optimum output qx.'' Again, under cer- 
tainty, optimum output does not exist when 
marginal costs fall. Firms will maximize 
output. 

Referring to Figures 5 and 6 we can see 
that expected positive profit is required for 
equilibrium to exist. When the firm expects 
loss, no equilibrium can be found since the 
indifference map is not defined in the lower 
quadrant, This proves Conclusion v. 


E. Change in the Level of Risk 
(Conclusion vi: Figure 7) 


The firm can revise its expectations about 
the distribution of future prices resulting in 
a revised standard deviation o({p), and 
therefore a change in the level of risk. Sup- 
pose o( p) is revised downward. The profit- 
opportunity locus will shift from Ft to Fr’ in 
Figure 7 since both the line Ff and the 
transformed variable costs curve V, will ro- 
tate counterclockwise around point F as 
o(p) decreases.? The equilibrium point 
moves from A to B. The corresponding level 
of output should be derived with caution, 


H In the case of decreasing marginal costs, the profit- 
opportunity locus is convex to the origin. 

l2Referring to Figure 2, we can see that a decrease 
in o(p) will rotate both the line Ff and the variable 
cost curve V counterclockwise around point F result- 
ing in a new profit-opportunity locus Ft’ as shown in 
Figure 7, 
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since the slope o( p) now varies. Initially the 
line is Oa and the corresponding output 
qa- When o(p) decreases we get a new line 
Ob which can be easily derived from Oa and 
the fact that for a risk-neutral firm the level 
of output gy remains constant when o(p) 
changes. This allows us to obtain point c 
from which the line Ob and output qp are 
derived with gz > q4. It follows that the 
firm with decreasing absolute risk aversion 
will increase (decrease) its level of output 
when risk is revised downward (upward). 


F. Change in Variable Costs 
(Conclusion vii: Figure 8) 


Changes in variable costs will leave the 
line Ff unaffected. Suppose variable costs 
are reduced, resulting in a rightward shift of 
the variable cost curve in Figure 2. In this 
case the profit-opportunity locus will shift 
upward, rotating around point F as shown 
in Figure 8. The equilibrium point will 
move from A to B for the decreasing ab- 
solute risk-aversion firm and from N, to N, 
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for the risk-neutral firm. The level of output ~* 


will increase from q, to qp in the first case 
and from qy, to qy, in the second. As a re- 


sult of a reduction (rise) in variable costs, 
the firm with decreasing absolute risk aver- 
sion and the risk-neutral firm have in- 
creased (decreased) output. 
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G. Equilibrium under Uncertainty and 
Imperfect Competition and Comparison 
with Competitive Equilibrium | 
(Conclusion viii: Figure 9) 


Under imperfect competition, equation 
(14) holds. Suppose A(e(7)) is quadratic, 
that is, the firm faces a linear downward- 
sloping demand function. Then Figure 9a 
gives the expected profit area for a firm un- 
der noncompetitive market structure. We 
observe equilibrium at point M and the 
corresponding optimum level of output gy. 
This derivation is similar to that of the com- 
petitive firm. It follows that output under 
uncertainty and imperfect market is smaller 
than under certainty. This justifies the 
generality of Conclusion i as well as Con- 
clusions ii, iv, and v since they involve the 
cost function, which is independent of the 
market structure. 


Comparative Output. Under imperfect 
competition the slope of the revenue curve 
hia(r)) at point F is larger than the slope 
of the revenue curve under perfect compe- 


tition.’ Referring to Figure 9b, which as- 
sumes a similar indifference map for both 
market structures, we see that the equilib- 
rium point for the imperfect competition 
case is M under risk aversion, and C under 
perfect competition and risk aversion. It 
follows that output under imperfect compe- 
tition is smaller than output under perfect 
competition, given risk aversion. A similar 
conclusion can be drawn for the case of risk 


BUnder imperfect competition expected total reve- 
nue is: 

















a(z) olr) 
TR= n 
i E Fal CP) 
dTR l o 
(b) = f! Fal 
do(x) alp) o(p) 
eG) ee) 
olp) ` [a(p)} olp) 
dTR  f(o) 








Therefore lim = 
s(x)--0 do(x) a(p) 


where f(o) is the price when output is zero. This limit 
price is certainly larger than the expected mean price, 
i.e., f(0) > p. Under perfect competition expected total 
revenue is: 
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neutrality. The level of expected profit cor- 
responding to a given level of output will be 
higher under imperfect competition than 
under perfect competition. 


_ dTR _# 
O e O a aca) ap) 


dTR H 


= 

















Therefore lim 
a(x)--0 dolr) o(p) 


Since f (0) > u it follows that the slope of the revenue 
curve at point F is larger than the slope of the revenue 
curve under perfect competition. 
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X-Inefficiency Xists—Replv to an Xorcist 


By HARVEY LEIBENSTEIN” 


Under the title “The Xistence of X-Eff- 
ciency,’ George J. Stigler (1976) wrote a 
critique of X-efficiency theory, indicated his 
distaste for the concept, and urged econo- 
mists to abandon the idea. I will argue that 
this exercise in exorcism is just that. It 
achieves some of its results by unusual re- 
definitions of ordinary concepts. In the end 
it makes nonscientific appeals. Hence, this 
plea for exorcism should be ignored. At the 
same time, I am grateful to Stigler. As a by- 
product of his attack he has raised some 
points that others have raised orally. This 
provides an opportunity to clarify some is- 
sues, 

Stigler makes two essential points: 1) 
X-inefficiency is an illusion, it is really a 
matter of ignorance and mistakes; and 2) 
firms minimize costs, despite the fact that 
they choose different production techniques 
under similar circumstances. My contention 
is that X-inefficiency exists. It results from 
incomplete contracts, éffort discretion, and 
nonmaximizing behavior, rather than lack 
of information or errors. These basic as- 
pects are developed in Section I below, 
while Section II considers the problem of 
choice of technique. Stigler’s paper also 
contains other points with which I disagree. 
Some of these are handled in Section III. 


I. The General Framework 
for X-Efficiency Theory 


It is to be noted that under Stigler’s ap- 
proach, as well as that of traditional theory, 
X-inefficiency as a phenomenon is simply 
assumed away. Since neoclassical theory as- 
sumes that costs are minimized, X-ineff- 
ciency cannot exist. But of course this does 
not imply that X-inefficiency does not exist 
in the real world. Hence, to capture the real 
world phenomenon we must consider a 
larger theoretical framework than the tradi- 
tional one. In several papers (1969, 1973, 
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1975) probably available to Stigler, and in a 
recent bocok (1976), I developed such a 
framework. I shall refer to this larger frame- 
work as general X-efficiency theory. Table 1 
contrasts the neoclassical model and general 
X-efficiency theory. Under the latter the 
neoclassical model can be included as a spe- 
cial case. 

With the aid of the concepts developed 
below I shall try to show that there is noth- 
ing in the operation of an economy that is 
inconsistent with the existence of X-ineffi- 
ciency, nor does competition necessarily 
lead to its elimination. Space constraints 
permit me to do little more than suggest the 
nature of the basic arguments. 

Rational behavior involves complete con- 
cern for both the constraints and the op- 
portunities within an economic context. I 
refer to both of these concerns, that is, con- 
straints and opportunities, as constraint 
concern. Complete constraint concern is the 
same as maximization. Selective rationality 
usually involves less than complete con- 
straint concern. Also, there is a tradeoff 
between less constraint concern and more 
internalized pressure that an individual feels 
as a consequence of less concern. Thus an 
individual’s personality will determine the 
combination of degree of constraint con- 
cern and pressure he or she would like to 
choose—one that he feels most comfortable 
with. In general the individual strikes a 
compromise between the way he would Jike 
to behave (very low constraint concern) and 
the way he feels he ought to behave, which 
depends on internalized standards for per- 
formance and external pressures. This im- 
plies that individuals do not necessarily or 
usually pursue gains to be obtained from an 
opportunity to a maximum degree or mar- 
shal information to an optimal degree; also, 
maximizing behavior is a special case in this 
system. The specific compromise that an in- 
dividual makes between the competing de- 
mands of his id (i.e., unconstrained desires) 
and his superego (i.e., standard of perfor- 
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TABLE | 
Postulates and Conventional General X-Efficiency 
Basic Variables Micro Theory Theory 


mance), on the average, may be viewed as 
an index of his personality.' However, the 
pressures determined by a particular con- 
text may induce an individual to pursue 
gains or show greater constraint concern 
than he would normally find comfortable. 
Thus personality and context select, so to 
speak, the degree of rationality that will 
control an individual’s decision-making 
(and performing) behavior. 

Our basic decision-making units are in- 
dividuals even in the case of multiperson 
households and firms. Further, we assume 
that firm members have some degree of dis- 
cretion with respect to the degree of effort 
they put forth in their work. 

Effort is a complex variable which in- 
cludes such discretionary aspects as the 
choice of: activities (A), the pace (P) at 
which activities are carried out, and the 
quality (Q) and the time pattern (7) with 
which they are carried out. Within some 
constraints people choose A POT bundles or 
effort points. To interpret their jobs, indi- 
viduals will usually choose a set of related 
effort points in order to be able to meet 
some differential demands on effort. Also, 
for each person there is an effort position 
that contributes to cost minimization, but 
this is not necessarily the one that will be 
selected. Since in this system the firm does 
not control the effort levels of the individ- 
uals, it cannot necessarily minimize costs. 


1The psychological terms id and superego are used 
in a very general sense and are not to be identified with 
any psychological system of thought. Substitute words 
can be found. 


i. Psychology 1. Maximization or minimization l. Selective rationality 
2. Firm activity contracts 2. Given 2. Incomplete 

3. Units 3. Households and firms 3. Individuals 

4, Effort 4. Assumed given 4. Discretionary variable 
5. Interpersonal interactions 5. None 5. Some 

6. Inert areas 6. None 6. Important variable 

7. Agent-principal 7. Identity of interests 7. Differential interests 
8. Market structure 8. Given 8, Depends on effort 

9. Motivation 9. Implicitly constant 9. Variable 


Note that the deviation between the optimal 
levels of effort from the firm’s viewpoint 
and the actual level that individuals are 
motivated to put forth determines the de- 


‘gree of X-inefficiency in the system. 


Since motivation is extremely important 
in determining effort levels, we have to take 
into account interpersonal interactions and, 
especially, peer group interactions, which 
determine the system of approval and dis- 
approval. In turn this influences the effort 
level. 

A vital element in our system of analysis 
is the concept of inert areas-—-somewhat 
similar to inertia. Individuals are presumed 
to choose effort positions (a set of related 
effort points) to interpret their jobs. The 
basic idea is that once an effort position 
(a set of effort points or APOT bundles) 
exists for some time period, an individual 
may not shift to a new position, even 
though there may be a gain achieved 
thereby because the “‘inertial cost” of mov- 
ing from one effort position to another is 
larger than the perceived gain.? We must 
keep in mind that making (or contributing 
to) the price, quantity, and quality deci- 
sions in a firm also requires effort. 


2Some may argue that maximization is really in- 
volved, if we consider the utility of the effort position 
minus the inertial cost. This is an illegitimate calcula- 
tion. There is a distinction between person A who 
maximizes (zero inertial cost) and B, who does not 
move to a maximum point (positive inertial cost). 
Clearly A behaves as a maximizer and achieves a maxi- 
mum position which 8 does not. Inertial cost explains 
why B does not move to a maximum. If A achieves a 
maximum and Æ does not, both cannot be called maxi- 
mizers. 
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The postulates of incomplete contracts, 
effort discretion, inert areas, interpersonal 
influences, and different principal-agent 
objectives, as outlined, enable us to see why 
monopolistic firms are likely to have higher 
costs than the average competitive firms. 
Start with a firm in isolation; i.e., a firm that 
is not embedded in a competitive environ- 
ment. Initially we ignore those motivating 
elements which would arise out of a com- 
petitive environment. 

The basic argument follows: Because of 
incomplete contracts there will exist some 
degree of effort discretion for firm mem- 
bers. Thus firm members are required to 
interpret their jobs, which involves the 
choice of an effort position. Also, different 
interests between principals and agents, and 
the existence of effort discretion, imply the 
possibility of the choice of nonoptimal ef- 
fort positions; that is, nonoptimal from the 
viewpoint of cost minimization. Further- 
more, the existence of inert areas is con- 
sistent with the existence of nonoptimal 
effort positions which persist over time. 
Since no one in the firm is presumed to 
maximize profits, no one is necessarily 
motivated to try to get the most output 


_ from the purchased inputs, and hence costs 


are not minimized. In other words, under 
this scheme we would expect X-inefficiency 
to exist. 

Will some degree of competitive pressure 
result in the reduction or elimination of 
X-inefficiency? It will lead to the reduction 
but not necessarily to the elimination of 
X-inefficiency. Under competition some 
pressure is put on some members of the 
various firms whose utility is affected by 
differential costs and relative profits so that 
some tightening up (i.e., adjustments) of 
some effort positions results. This may oc- 
cur for those who are not in inert areas. 
For others the pressure may alter their 
utility functions, which in turn will force 
some individuals out of their inert areas and 
induce them to choose more appropriate 
effort positions in terms of X-efficiency. 
Additional pressure on existing firms may 
result from new firms entering or from the 
expansion of output of existing firms. As 
the pressures persist, further tightening up 
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of effort positions takes place which results 
in reduction of costs. But this process may 
stop short of the point at which X-ineffi- 
clency disappears. 

In the absence of pressures to contain 
costs there is a general cost rising tendency. 
Recall that firm members choose their effort 
position in the light of some concern for the 
constraint bounds that exist at the time. 
However, some of these constraint bounds 
may be too confining for some employees, 
and some effort choices go beyond the con- 
straints, which in turn results in pressure 
against the constraint bounds. Unless man- 
agers feel pressures which induce them to 
struggle against some of the effort choices, 
especially those that are beyond the “nor- 
mal” constraint bounds, the result is likely 
to be rising costs. Thus we may visualize the 
firm as an arena in which there is a struggle 
between the cost rising tendencies due to 
loosening constraint bounds, and the cost 
containing activities of the management. 

A competitive environment may not 
eliminate X-inefficiency for one of two rea- 
sons: There may be a lack of supply of the 
right kind of entrepreneurs. Assume that 
there is nothing formal that inhibits entry. 
Recall that the firm cannot control all costs. 
An element that determines whether or not 
there are new entrants is the cost expecta- 
tions of potential entrepreneurs. Suppose 
that the X-inefficiency that exists is 20 per- 
cent above minimum cost. Now the supply 
of entrepreneurship may be such that there 
are no entrepreneurs who believe that they 
could enter arid produce at a lower cost 
than those already in the industry. 

Also, the existing firms may substitute 
entrepreneurial activities which reduce price 
competition for minimizing X-inefficiency 
activities. Let us refer to these as “‘market- 
sheltering” activities. They would include 
cartel creation, monopoly creation, price 
agreements, product differentiation, ar- 
rangements which inhibit entry, and so on. 
Even if top management were interested in 
maximizing profits they may nevertheless 
feel that it pays to substitute some market- 
sheltering activities for the cost containing 
struggle to decrease X-inefficiency. In neo- 
classical theory we do not consider activ- 
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ities which reduce competition as a substi- 
tute for cost-minimizing activities, since 
cost minimization is assumed to take place, 
but in the real world this is obviously a 
possibility. From a theoretical viewpoint 
there is no reason to exclude this type of 
substitution or to construct the theory in 
such a way that we assume the market 
structure is given. 

Another possibility is that an equilibrium 
may be struck in which new firms enter, but 
existing firms simultaneously engage in 
market-sheltering activities which counter- 
balance the effects of new entrants so that 
on an overall basis some X-inefficiency per- 
sists. Of course, in this case we assume that 
the new entrants have no preference for 
cost-reducing activities over market-shelter- 
ing activities. 

In the light of the previous discussion we 
have to reconsider what are minimum costs, 
and what constitutes a competitive environ- 
ment. The minimum costs idea is straight- 
forward. It is the cost level that would 
result if firm members attempted to inter- 
pret their jobs in such a way that they made 
effort choices which involved cooperation 
with peers, superiors, and subordinates, in 
such a way as to maximize their contribu- 
tion to output. Obviously, given a system of 
effort discretion, there is no reason why this 
should necessarily occur. 

By a competitive environment I have in 
mind a situation in which there are a fairly 
large number of firms arising as a conse- 
quence of no inhibitions to entry. Neverthe- 
less, such an environment need not lead to a 
situation where there are entrepreneurs al- 
ways ready and capable of entering the 
industry in such a way as to achieve mini- 
mum costs. This would be a special and un- 
natural entrepreneurial supply assumption. 

Our system accepts the possibility of a 
state of affairs approximating the neoclas- 
sical competitive equilibrium—but only as a 
special case. In other words, the supply of 
entrepreneurs willing to operate at minimal 
cost and capable of doing so may be large 
enough to counteract the market-sheltering 
activities. But this is viewed only as a spe- 
cial case which may be approximated in 


MARCH 1973-4 


some sectors of the economy. It seems al- 
most obvious that given the elements enter- 
ing into X-efficiency theory there is abso- 
lutely no compelling force for this to be the 
general case. If anything, actual experience 
and the arguments presented suggest this 
would not be so. Effort discretion would 
reduce this possibility from the viewpoint of 
the internal organization of the firm. Fur- 
thermore, the effort by firm executives to l 
find shelters from the need to struggle 
against rising costs is an additional element 
consistent with the persistence of X-ineffi- 
ciency. 

Sometimes evolutionary arguments are 
put forth to suggest the likelihood that an 
economy would approximate a zero X-in- 
efficiency equilibrium.’ The essence of such 
arguments is that those with minimum costs 
would survive in the industry, while those 
with above minimum costs would be forced 
out. At the same time new firms would en- 
ter. Among the new firms, those who would 
achieve minimum costs would again turn 
out to be the survivors. The trouble with 


this argument is its assumption of cost mini- ~“* 


mization and its persistence. In addition, it 
assumes that any firm reaching minimum 
cost will continue to stay there indefinitely. 
These are very special assumptions. Once 
we adopt the view that 1) there is a per-' 
sistent tendency for costs to rise; 2) that in 
general the cost rising tendency has to be 
struggled against by management; and 3) 
that market-sheltering activities are a substi- 
tute for cost-reducing activities, the evolu- 
tionary argument no longer holds. A bal- 
ance may be struck between the rising cost 
tendencies of firms and the struggles against 
rising costs so that the average costs are 
above the minimum. The environment is 
not given. It is created by the firm members 
who are in the industry. If they choose 
price-setting and product-differentiating ac- 
tivities which shelter firms from competi- 
tion, achieving minimum cost ceases to be 
a survival condition. 


3See Sidney Winter’s reply, and the article by Edith 
Penrose, to arguments of this sort put forward by 
Armen Alchian and Milton Friedman. 
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II. Choice of Technique and Motivation 


Stigler’s view on choice of technique may 
be gleaned from the following quotation: 


The near-universal tradition in 
modern economic theory is to postu- 
late a maximum possible output from 
given quantities of productive inputs 
... and to assert that each firm oper- 
ates on this production frontier.... 
The merit of this conventional tradi- 
tion is also its demerit: it eliminates the 
problem of the choice of technology. ... 
one may lament... the failure of Rob- 
bins and Leibenstein, and all of us in 
between to recognize the problem of 
determining which technologies will be 
used by each firm.... The choice is 
fundamentally a matter of investment 
in knowledge.... Leibenstein deserves 
credit for revising this Marshallian 
question, but his attention to X-ineffi- 
ciency as the explanation is an act of 
concealment: it simply postulates the 
differences in technology among firms 
which should be explained. 

[1976, pp. 214-15] 


Stigler’s assertion to the contrary, I be- 
lieve that the ideas summarized in the pre- 
vious section do in fact explain the choice 
of technique, and that Stigler’s denial of the 
significance of motivation, and the postu- 
late that every firm is on its production 
frontier, really conceal what actually goes 
on in the typical multiperson firm. 

One of the main notions of X-efficiency 
analysis is that the technique of production 
cannot be determined by the choices of 
some major executive. When the firm hires 
specific capital and labor inputs it does not 
determine the actual technique. It is not a 
matter of mistakes, it is a matter of the ex- 
tent to which some people can choose what 
other people do. We argue that effort dis- 
cretion is a fact of life. Hence, the actual 
technique must depend on individual choice 
and on the motivating factors existing both 
within the firm and in the firm’s environ- 
ment. These in turn strongly influence de- 
tailed choices. Thus while the choice of 
technique from this viewpoint ceases to be 
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mysterious, it is no longer consistent with 
the assumptions of neoclassical theory. 

It is to be noted that Stigler’s view of the 
choice of techniques differs from the stan- 
dard textbook view in which competing 
firms have full knowledge, or equal access 
to knowledge, so that they minimize costs, 
choose the same technique, and achieve the 
same minimal cost level (see C.E. Ferguson). 
Unfortunately, the empirical evidence 
shows that this is not the case. Hence the 
theory makes an incorrect prediction. It 
seems to me that this is a straightforward 
view of the theory and its results. We 
should not be inclined to rationalize the 
deficiencies of the theory, but to face up to 
some of its limitations. 

Stigler argues that all firms operate on the 
production frontier. However, different 
firms have different frontiers, possibly be- 
cause of differences in knowledge, or entre- 
preneurial capacity—we do not really 
know. But if every firm has its own frontier, 
some are further out than others. It is a 
small step to think of the outermost fron- 
tier (or the frontier of frontiers). Hence, 
some firms are operating inside the outer- 
most frontier, but this does not represent 
allocative inefficiency. It represents what I 
have called X-inefficiency. Thus, the idea of 
X-inefficiency may be hidden by Stigler’s 
approach, but ultimately it'is not really 
avoided. The alternative approach, one that 
seems more natural, is to say that some 
firms do not operate on the production 
frontier. As a consequence differences in 
costs between firms exist. In my view these 
cost differences are best explained by the 
fact that firm members make discretionary 
effort choices, and that these are influenced 
by the motivational environment within the 
firm and between firms. 

Stigler argues that motivation is not an 
input, but part of the problem of choice 
of technology. But what is the choice of 
technology problem in the neoclassical 
sense if it is not to choose the appropriate 
combination of inputs? The critical question 
is whether motivation is or is not an input in 
neoclassical theory, in the real world, or in 
both? Now, motivation is not an explicit 
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input in the neoclassical model because the 
maximization of something can be viewed 
as assuming away variations in motivation. 
But this does not imply that motivation is 
not a significant variable in the real world. 

Despite Stigler’s sarcasm contained in his 
“Romans discovering America” example, 
there is little doubt that motivation is a 
significant variable in the real world. There 
is a large literature in industrial psychology 
and on business organizations which sup- 
ports this view. In addition, all of us are 
aware of situations in which our own moti- 
vations changed for some reason, so that we 
were able to undertake and carry out cer- 
tain tasks in a superior fashion or more 
vigorously than would otherwise have been 
the case. The empirical significance of mo- 
tivation is not an issue. The real issue is 
whether we want to think about it in a 
straightforward manner for the analysis of 
economic problems. I would suggest that 
the straightforward approach is to recog- 
nize motivation as an obviously important 
factor in determining productivity, and that 
frequently we want economic models to 
contain motivations directly or indirectly as 
a variable. There may be sets of problems 
whose analysis is not helped by including 
variations in motivation. Here the neoclas- 
sical theory may be appropriate. However, 
there is a large set of other problems, 
especially those for which effort is a dis- 
cretionary variable, where it makes sense to 
include motivation as a variable. 

In multiperson firms, where effort is a 
discretionary variable, no one in the firm 
really controls all that goes on. The nature 
of the effort depends on the motivation that 
individuals bring to the firm from their 
background and personality. They them- 
selves create the motivational environment 
and structure, since everyone contributes to 
the interpersonal system of approval and 
disapproval, which influences the reaction 
patterns to an individual’s effort position 
choice. 

Stigler argues that “‘the choice [of tech- 
nique] is fundamentally a matter of invest- 
ment in knowledge” (1976, p. 215). No 
doubt knowledge plays a role, but could it 
carry the burden of the entire explanation? 
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Do individuals and firms acquire all the 
knowledge it pays for them to acquire? 
Stigler provides no evidence that this is the 
case. I believe there is some evidence to the 
contrary. Stigler speaks of hypothetical 
farmers making choices in various ways. A 
recent paper by Kenneth Shapiro and 
Jurgen Miiller examines the choice of tech- 
nique by farmers in Kenya. It demonstrates 
that in reality farmers do not use as much 
knowledge as is available to them, not only 
because of differences in costs but also be- 
cause they do not wish to. It is not unrea- 
sonable to presume that motivation plays a 
role here. Furthermore, it would be strange 
to argue that these real farmers are operat- 
ing on their production frontier. 


HI. Other Points in Dispute 


Early in his paper Stigler argues ‘Surely 
no person ever seeks to maximize the out- 
put of any one thing: even the single propri- 
etor, unassisted by hired labor, does not 
seek to maximize the output of corn: he 
seeks to maximize utility, and surely other 
products including leisure and health, as 
well as corn, enter into his utility function. 
When more of one goal is achieved at the 
cost of less of another goal, the increase in 
output due to (say) increased effort is not an 
increase in ‘efficiency’; it is a change in out- 
put” (p. 213, emphasis added). This argu- 
ment does not really handle the issue. It 
avoids some basic distinctions, that between 
the product for sale and intrafirm outputs, 
and that between single person and multi- 
person production units. 

Consider the three cases in Table 2. It 
is assumed that the product under consid- 
eration is the one sold on the market by a 


TABLE 2—ALTERNATIVE POSSIBILITIES OF INCREASES 
IN COST AND ON-THE-Jos UTILITY 
(Shown in Percent) 


Cases 
l 2 3 
A Cost ~ +20 +20 +20 
Money value of compensating 
on-the-job utility O +10 +20 
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multiperson firm. Now suppose that some 
firm members choose to put forth their ef- 
fort so that the cost of the product is 20 per- 
cent higher than minimum cost. In Stigler’s 
language, output is changed if productivity 
declines. However, I believe it’s more con- 
venient to speak of the changes as an in- 
crease or decrease in on-the-job utility. In 
Case | we see that there is no compensating 
increase in on-the-job utility for the lower 
value of effort. In Case 2 we assume that 
there is some increase in utility but it is 
worth less than the decreased value of ef- 
fort. In Case 3 it is assumed that the in- 
creased value of utility of the workers is 
exactly equal to the decreased value of the 
product. There is nothing in the argument 
put forth by Stigler to deny the possibility 
of Cases | and 2. Even if in some sense 
more “‘leisure”’ is produced, there is no rea- 
son for the value of leisure to be in any 
sense equal to or greater than the reduced 
value of the product. Cases 1 and 2 are 
clearcut cases of X-inefficiency without any 
counterpart increase in on-the-job utility. 

It is even possible to visualize a more 
extreme case under which the counterpart 
result of producing less with given inputs 
can result in a lower on-the-job utility than 
would otherwise be the case. Suppose that 
two individuals who do not get along are 
put in leading positions in a department of 
a firm so that output is lower than would 
otherwise be the case. This leads to a lower 
aggregate on-the-job utility than would be 
the case if things were better arranged and 
‘they were in different departments. There is 
nothing to prevent any of these examples, 
or something like them, from occurring in 
real life. We can define things in such a way 
that such possibilities are assumed out of 
existence, but this simply uses theory to put 
blinders on our powers of observation. The 
main point is that X-inefficiency can exist 
without complete counterpart increases in 
on-the-job utility. 

There is some discussion about the opti- 
mal enforcement of contracts in Stigler’s 
piece, but it is not clear what sort of con- 
tracts are being enforced and who does the 
enforcing. If the effort aspects of a contract 
are vague, there is not much that can be 
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done to enforce them. What standards of ` 
performance should the firm pursue in its 
enforcement activities if the contract is 
vague? Furthermore, in a firm run by agents 
rather than owners, the extent of attempts 
at enforcement depends on the motivations 
of the agent-managers. Further, we are told 
that “... the avoidance of unpleasant tasks 
and the enforcement activity designed to 
curtail this avoidance can be carried on to 
the utility-maximizing degree and generate 
no inefficiency in producing utility” (p. 213, 
emphasis added). The language used sug- 
gests that the enforcement activity, etc., 
can be carried on to a _ utility-maximizing 
degree. Even if this could be the case, 1s it the 
relevant consideration? The question is, will 
it be? There is no evidence or logic pre- 
sented to suggest that this will be the result. 
What is ignored in all this is the discretion- 
ary effort gap within which motivation will 
determine the actual effort level. 

Stigler also argues that payments to in- 
puts are adjusted to productivity, and hence 
this takes into account X-inefficiency. While 
this may be true in the neoclassical perfect 
competition model, it does not take account 
of deviations from perfect competition, nor 
does it take account of payments to firm 
members which help to create market shel- 
tering conditions. 

One of the empirical questions at issue is 
whether monopoly leads to higher costs than 
competition. Stigler provides no evidence to 
the contrary. There is some evidence on this 
matter. Walter Primeaux, Jr. compared the 
forty-nine cities with more than one electric 
power company with those that have single 
electric power companies. After taking 
economies of scale into account, Primeaux 
found that 


... on the average, cost is reduced, 
at the mean, by 10.75% because of 
competition. This reflects a quantita- 
tive value of the presence of X-effi- 
clency gained through competition; or 
an estimate of the loss caused by the 
absence of competition in a regulated 
environment. [p. 107] 


The value of the X-efficiency hypothesis 
is reflected in two other studies. John Shel- 
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ton compared owner-operated franchise 
restaurants with manager-operated units. 
Despite the very high degree of standardiza- 
tion of menus, accounting systems, etc., and 
despite the virtual equality of sales volume, 
the owner-operated units averaged a profit 
margin of 9.5 percent but the manager- 
operated units averaged only 1.8 percent. 
T.Y. Shen studied technological diffusion as 
an element that influenced cost in 4,000 
plants. He found that 


. It is necessary to recognize the 
presence of a further systematic in- 
fluence that also affects the change of 
input-output combinations of manu- 
facturing plants over time ... We find 
the observed behavior pattern is better 
explained by the prevalence of ‘X- 
efficiency’ rather than by substitu- 
tion ... This tentative finding is put to 
a further test by a perusal of the na- 
ture of a factor intensity change. Once 

_ more the X-efficiency hypothesis turns 
out to be more consistent with the 
data. We conclude that a technological 
change model based on diffusion re- 
quires the estimation and incorpora- 
tion of X-efficiency. Until this step is 
taken, the use of the extended diffusion 
model for explaining growth is of du- 
bious validity. [p. 264] 


These represent some studies which show 
the value of X-efficiency theory over its 
strict neoclassical counterpart. 

Since I have postulated a nonmaximiz- 
ing framework in which maximization is a 
special case, some remarks on maximization 
are in order. The maximization hypothesis 
to be meaningful must be falsifiable. That is, 
if the word “maximum” means something, 
then the possibility of choosing a nonmaxi- 
mum must also exist. Hence the tautologi- 
cal approach to maximization eliminates 
meaningfulness. In the third edition of 
Stigler’s justly famous text (1966) he seems 
to argue in favor of the tautological inter- 
pretation of utility maximization. He de- 
fends it on the ground that at the very least 
this approach leads to accurate predictions. 
However, Stigler himself does not indicate 
what these predictions are. Consider the 
case of voting behavior. If people really 
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maximized utility, no one would vote ex- 
cept those who felt that they had a deciding 
vote, and were concerned about the out- 
come. The evidence shows that in fact the 
majority of the population frequently does 
vote, although on the average a higher pro- 
portion will vote when the election is close 
or strong private interests are involved. 
This is just one of many examples of this 
kind. In other words, the maximization 
postulate can be false in many instances. 
Nevertheless, my general view is that in 
some cases the maximization model may be 
a useful simplification, but we should not 
attempt to use it everywhere. 

In general Stigler appeals to tradition and 
warns against “‘the mighty methodological 
leap into the unknown that a non-maxi- 
mizing theory requires” (p. 216). Both the 
appeal and the warning are nonscientific. 
After over a century of maximizing models, 
it is time to consider nonmaximizing ap- 
proaches. 
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A Theory of Employee Job Search and Quit Rates 


By KENNETH BURDETT* 


The purpose of this study is to develop 
and analyze a model of job search which 
allows for the possibility of workers look- 
ing for ajob while employed. Such a model 
leads to significant generalizations of re- 
sults already in the job search literature. 
Results obtained are then used to specify a 
theory of job quits and quit rates. 

Previous studies on job search, with one 
recent exception! (see Donald Parsons, 
1973), assume workers never look for a job 
while employed. James Tobin has noted 
that this restriction can only be justified if 
job search is significantly more efficient 
when unemployed, and this is patently not 
the case in many actual labor markets.* 
In support of this argument J. Peter Mattila 
has estimated that 60 percent of those 
workers who voluntarily change jobs in the 
United States suffer no interim unemploy- 
ment. Since this can only occur if some em- 
ployed workers obtain new jobs before 
quitting, allowing workers to search while 
employed appears to be valid empirically. 
The consequences of such a change are of 
some importance as job search models are 
at the center of much modern work on un- 
employment and inflation. 

The basic structure used in job search 
models is now well known.’ Unemployed 
workers select a strategy to maximize their 
own discounted lifetime income in a mar- 
ket where job offers are envisaged as ran- 
dom draws from a known distribution of 
wage Offers. It has been shown that the best 


*Department of economics, University of Wiscon- 
sin-Madison. I would like to acknowledge the help 
given by Dale Mortensen. I am responsible for any 
remaining errors. 

1To generate results on employee job search Parsons 
assumes that the cost of search function is quadratic. 
No such restriction wil be used in the present study. 

2Tobin uses the example of the labor market for 
academic economists as one where the cost of search 
when employed is not greater than the cost when un- 
employed. 

3Steven Lippman and John McCall present an ex- 
cellent survey of job search studies. 
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strategy in such a market is for a worker to 
select a reservation wage before an offer is 
received. Any offer then made to that 
worker will be accepted if and only if the 


wage offered is at least as great as the reser- ~ 


vation wage. If an offer is accepted, the 
worker is assumed to work at the firm until 
retirement, presumably because the cost of 
looking for a better job is too great. In this 
study it is shown that this is only the best 
strategy if the cost of looking for a job 
while employed is high relative to the cost 
when unemployed. If this is not the case 
another strategy yields a greater expected 
payoff. This strategy involves a worker 
selecting two “‘reservation” wages, X and Y, 
where X < Y. An unemployed worker will 
then accept any offer if and only if the wage 
offered is at least as great as X. However, 


if the wage offered is acceptable but less -~. 


than Y, the worker will continue to look for 
another job when employed. Any offer with 
a wage at least as great as Y implies the 
worker will accept and not look for a job 
when employed. An employed worker who 
is looking for another job will accept any 
offer received with a wage greater than his 
current wage. Details of these results are 
presented in Section I. 

Two facts dominate the empirical litera- 
ture on quit rates: the probability a worker 
quits a job declines as the worker’s age in- 
creases, and as job tenure increases.* Two 
explanations of these results have been 
proposed. First, it has been argued that 
workers accumulate firm-specific capital as 
they work at a firm (see Parsons, 1972). This 
implies the wage of a worker will increase rel- 
ative to the next best alternative as tenure 
increases if workers are paid according to 
their marginal products. The second ex- 
planation stresses the idea that workers do 
not know all the relevant characteristics of 
a firm when becoming employed (see Dale 


4Robert Hall’s article is a good example of this 
literature. 
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Mortensen, 1975). A worker in this case may 
decide to quit if the characteristics of the 
firm learned when working at the firm make 
the job unacceptable. Using either of these 
explanations it is possible to derive a nega- 
tive relationship between quitting and job 
tenure, The negative relationship between 
quitting and age follows as a consequence 
of the positive correlation between age and 
job tenure. 
- In this study workers do not accumulate 
firm-specific capital and know all about a 
job before starting employment. Workers 
quit only because a better wage offer is 
found. Quits of this type may be termed 
wage quits. There are two possible causes of 
such behavior. First, a worker's wage may 
decline relative to others. Quits motivated 
by such a change are termed dynamic wage 
quits. In the present study workers look for 
another job when employed as part of an 
optimal search strategy even when relative 
wages are held constant. Quits of this type 
may be termed equilibrium wage quits. This 
type of quit can occur as a long-run feature 
-of a market, whereas dynamic wage quits 
only occur after some shock to the system. 
With equilibrium wage quits the causal re- 
lationship is between quitting and age. The 
association between quitting and job tenure 
follows as a consequence of the positive 
correlation between tenure and age. The 
job quits theory developed leads to the 
prediction that the average wage received 
by workers of a given age increases as the 
age group considered increases. This 1s 
similar to results in the human capital 
literature. The reasons behind this predic- 
tion are different, as workers do not ac- 
cumulate human capital (by assumption). 


I. Formal Model of Job Search 


The labor market structure outlined in 
this section is similar to that utilized in most 
previous job search studies. Its most notice- 
able feature is that all firms do not offer the 
same wage rate in any given period. Rather 
it is assumed that the wage offers made by 

- all firms in the market can be described 
by a nondegenerate distribution function 
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F(w). Associated with this function is a 
density function f (w). 

Suppose a worker’s working life can be 
divided into N periods. In any period a 
worker can pay a fixed amount (the search 
cost) and receive one job offer. As workers 
are assumed not to know which firms are 
offering which wage, an offer can be en- 
visaged as a random draw from the known 
distribution of wage offers. This. implies 
(1 — F(w”)) denotes the probability a 
worker wha attempts to obtain a job in a 
period receives an offer with a wage at 
least as great as w”. A worker who accepts 
an offer works at the wage rate offered per 
period until he retires or quits. If an offer 
is rejected, the worker is assumed capable of 
returning to accept it in a later period. 
An unemployed worker who attempts to 
obtain a job in a period is eligible for un- 
employment insurance payment u in that 
period. Unemployed workers who do not 
look for a job are ineligible for such a 
payment. 

Suppose workers attempt to maximize 
their own expected discounted lifetime in- 
come net of search costs. In previous job 
search studies it has been assumed a worker 
selects one of two options in any period: 
option 1, look for a job (search) but not 
work; or option 2, work but not search. In 
this study a worker will be allowed to 
choose a further option: option 3, work and 
search. The cost of looking for a job while 
employed may be different from the cost 
while unemployed. For example, the cost of 
search when employed may include loss of 
earnings while searching. To allow for such 
possibilities, let cı and c, denote the cost of 
search when unemployed and employed, 
respectively. 

Although only three options will be con- 
sidered in the present study, there is an- 
other option open to workers in many 
labor markets. With this option a worker 
selects to neither work nor search. This 
has been termed the discouraged worker 
option in the literature. To simplify the ex- 
position the discouraged worker option will 
be ruled out by assumption. A simple way 
of achieving this goal is to assume u — c > 
0. It is straightforward to check a worker 
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will always prefer option 1 to the discour- 
aged worker option if this restriction holds. 
Ruling out this option does not imply it is 
not relevant in many market situations but 
reflects my desire to concentrate on other 
issues. 

A worker about to begin period ¢ of 
working life will be said to be of (working) 
age t. Suppose a worker of age ¢ has re- 
ceived a maximum wage offer w’. Let 
#t,,(w’,u,c,) denote the maximum expected 
discounted lifetime income to this worker 
given that option 1 is selected in the next 
period and then an unrestricted choice of 
options is allowed in all future periods. 
Similarly, let x(w’) indicate the maximum 
expected payoff if option 2 is chosen in 
period ¢ and y,,(w’,c,) if option 3 is se- 
lected when an unrestricted choice is al- 
lowed in all future periods. The worker will 
choose the option in a period that yields 
the greatest expected discounted lifetime 
income net of search costs. Let 


(1) ¥0w',t) = 


max ful W, u, C ), Ma, (w"), Hyw’, GJ 


denote the maximum expected payoff to a 
worker of age t who has received a maxi- 
mum wage offer w’ to date. The expected 
payoffs to choosing each of these three 
options in period t of working life when w’ 
is the best wage offer received can be writ- 
ten as 


(2) Hyw, t, c) = u — C] 
+ BU — F(w'DEfy(w,t + Dlwz w) 
+ BE(w )W(w',t + 1) 


(3) Ha(w') = w + BY(w',t + 1) 


(4) Hal W, Cc.) = wl — Cy 
+ BIL - F(w’)Ely(w,t + Diw > w} 
+ BF(w')y(w',t + 1) 


for any t < N, where f = 1/(1 + r) is the 
discount rate and r the discount factor. 
What option will a worker choose in the 
last period before he retires? Without any 
real loss of generality assume u — c, < w’ 
for any possible wage w’ in the market. This 
ensures that a worker will always select 


option 2 (work and not search) in period N 
in the market, that is, 


(5) Yw, N) = py") = w 
for any possible wage offer w’ 


This claim is simple to check if it is noted 
y(w',N + 1) = Ofor any w’. 

The expected payoff to selecting any op- 
tion in a period depends on the maximum 
wage offer received at the start of the pe- 
riod. Taking the partials of (2), (3), and (4) 
with respect to w’ and using (5) implies 


(6) Opa Ww) > Op, (0, C2) 
aw dw’ 
>` een ey) > 0 
aw 


when evaluated at any given w’ and for any 
t < N. Hence an increase in w’ to w + 6 
(6 > 0) will increase the expected payoff to 
selecting option 2 in the next period more 
than the payoff to option 3, which in turn 
increases more than option 1. 

When will option.1 be preferred to option 
3 in any given period? From (2) and (4) it 
follows that if the maximum wage offer re- 
ceived to date equals z, where 


(7) Z=u-—C + Cy 


then the expected payoffs to options 1 or 3 
in the next period are the same, i.e., 
My,(Z,U,C,) = p3,(Z,¢,) for any t. Further, 
(6) implies 


(8) MulW, u, ci) Z Hyl wW, C) 


Thus a worker will select option 3 in pref- 
erence to option | in any period if and only 
ifthe maximum wage offer received to date 
is at least z. The situation is not so simple 
when other pairs of options are compared. 
Consider options 1 and 2. For any fixed 
t < N let x, denote the maximum wage offer 
received to date that equates the payoffs to 
selecting either of these options in- period ¢ 
of working life. Equating (2) with (3) yields 


(9) xau-a+6 f (Wow, t + 1) 
— Plx,t + Ifo) dw 


asw Sz 
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Similarly, let y, indicate the maximum wage 
offer received to date that equates the pay- 
offs to choosing options 2 or 3 in any pe- 
riod t of working life. This implies 


(10) c, =8 fF y(w,t + 1) 
— ¥(%,.t + DS Or) dw 


Using (6) it can be seen both x, and y, are 
unique for any fixed t < N and 


(lla) Huw’, Uu, C1) = Hal w’) asw' S xX; 


(11b) Hs (w', co) Z Maw’) asw Sy, 


An important consequence of the above 
analysis is presented in the following claim. 


PROPOSITION 1: z 2 
y, SX. 


The proof is shown in the Appendix. 


x, if and only if 


Suppose z < x,. This situation is de- 
picted in Figure la. As a worker will select 
the option in period ¢ that maximizes ex- 
pected payoff, it can be seen by inspection 
of Figure la that the following strategy is 
optimal in period ¢ of working life. 
Strategy A: 

(a) Select option 1 (search not work) in 
period t only ifw’ < z 

(b) Select option 2 (work not search) in 
period t only if w’ > y, 

(c) Select option 3 (work and search) in 
periodronlyifz < w < y, 
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where z and y, are defined in (7) and (10) 
and w’ is the maximum wage offer received 
at the start of period ¢ of the worker’s 
working life. 
Suppose z > x,. This situation is depicted 
in Figure Ib. In this case the optimal 
strategy for a worker of working age f is as 
follows. 
Strategy B: 

(a) Select option | (search not work) in 
period ¢onlyifw’ < x, 

(b) Select option 2 (work not search) in 
period; only if w’ > x, 

where x, is defined in (9) and w’ is the maxi- 

mum wage offer received. 

Note that x, is irrelevant for decision 
purposes if Strategy A dominates, whereas 
z and y, are irrelevant if Strategy B is 
preferred. The next claim is a direct con- 
sequence of the above analysis and there- 
fore no proof is presented. ` 


PROPOSITION 2: For a worker about to 
begin period t of working life, Strategy A 
maximizes expected discounted lifetime in- 
come only if z<x,(z < y,); otherwise 
Strategy B is preferred. 


In previous job search models only op- 
tions | or 2 were allowed to be selected by a 


- worker in any period. This restriction im- 


plies Strategy B must be chosen by a worker 
in each period. The more general model 
considered in this study has reached a more 
general conclusion. Specifically, it has been 
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shown that Strategy B is preferred by a 
worker of age t only ifz > x. 

So far the optimal strategy of a worker 
in any given period has been analyzed. In 
the remaining part of this section it is 
shown how the switchpoint wages x, and 


y, change as a worker becomes older. Of 


course, the wage z is independent of the 
age of a worker. Given (1)-(6) it is possible 
to solve z, x,, and y, for all £ < N. Proposi- 
tion 3 summarizes the results that can be 
obtained from such a task. 


PROPOSITION 3: 

(a) y,1 > Y, if Strategy A is preferred in 
period t of working life 

(b) x; > x, if Strategy B is preferred in 
period t of working life 

(c) If Strategy B is preferred by a worker in 
period t* then strategy B will be pre- 
ferred by that worker in any period t > t* 

The proof is shown in the Appendix. 


Claims (a) and (b) establish that the rele- 
vant switchpoint wages x, or y, decrease 
as the worker becomes older. An impor- 
tant implication of this result is that work- 
ers will only quit a job to become employed 
at a firm that has offered a better wage. 
Workers will not quit a job for unemploy- 
ment in the environment specified. 

Several alternative formulations of the 
model can be considered without disturbing 
the basic results. For example, it can be 
assumed that the cost c, is a positive func- 
tion of the worker’s current wage, or that a 
worker cannot return to a previously re- 
jected offer, without radically altering the 
results obtained. Similar results are also 
achieved if workers are assumed to have 
infinite working lives, although in this case 


>Another consequence of this claim is that the 
switchpoint wages y, and x, can be written as 


cz = P(t +1)8 i (w — y,) f (w) dw 


x)= rasos f (w —x,)f(w) dw 
N-i 


where P(t + 1) = >» gi 
i=} 
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the switchpoint wages y, and x, remain 
constant as ¢ changes. If the distribution of 
wage offers changes through time, however, 
significantly different results accrue. For 
example, in this case a worker may choose 
to quit a job to become unemployed. 


II. Quit Rates 


In this section simple job quit functions 
are investigated. It is first shown that the 
results of the previous section imply a func- 
tional relationship between quitting and 
(working) age. This implication is then used 
to show that the probability of quitting de- 
creases as job tenure increases. It should be 
noted that only equilibrium wage quits as 
defined earlier are considered. There are 
many other reasons a worker may quit a 
job, but these will be tgnored to highlight 
the major argument. 

Within the context of the model de- 
veloped in this study, a worker will quit 
a job if and only if a better wage offer is 
received in that period. This event can only 
occur if option 3 (work and search) is 
chosen in that period. Workers who utilize 
Strategy B, however, never select option 3 
and thus never quit. Indeed, as previous job 
search studies assumed workers do not look 
for another job when employed, an implica- 
tion of these studies is that workers never 
quit. To simplify the exposition in this sec- 
tion it will be assumed that y, > z(y, > x,) 
for all £ < N. This assumption and Prop- 
osition 3 guarantee all workers use Strat- 
egy Ain each period. Another consequence 
of this restriction is that only those in their 
first period in the labor force will be unem- 
ployed. To establish this last claim, note 
from (5) that F(yy) = 0. This result and 
the restriction y, > z imply F(z) = 0, which 
leads directly to the stated claim from the 
definition of Strategy A. Although it is 
somewhat unrealistic to make assumptions 
that guarantee all workers who have been 
in the market more than one period are 
employed, it will not affect the results on 
job quits and much simplifies the analysis. 
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Assumptions made above ensure that all : 


workers who have been in the market more 


y 
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than one period select either option 2 or 3 
in any period. From the definition of Strat- 
egy A it follows that a worker of age t 
employed at wage w” will choose option 3 
in the next period only if w” < y,. Note that 
as y,_, > y, (from Proposition 3), a worker 
who once selects option 2 will choose this 
option until retirement. A worker in his 
first period in the market is forced to select 
_ option 1 (search not work) as a job offer 
` will not have been received. Define t(w”) as 
the maximum ¢ such that y, > w” for any 
fixed w”. This implies that of all workers 
who work at wage w” only those with no 
greater than ¢(w”) will work and search in 
the next period. If a worker of age ¢ em- 
ployed at w” selects option 3 in a period, 
there is a probability (1 — F(w")) a better 
offer is received and hence the worker quits. 
Let g(w”, t) denote the probability a worker 
of age t employed at wage w” quits during 
the next period, It follows that 


l — F(w"”) ift < t{w") 


12 w”,t) = 

(12) IAE l 0 ift > t(w") 
A worker employed at a wage less than an- 
other worker of the same age is more likely 
to quit (or at least not less likely) for two 
reasons. First, if both select option 3 in a 
period, the lower paid worker is more likely 
to obtain a greater wage offer than current 
wage, i.e., 1 — F(w”) > 1 — F(w") if 

" < Ww". Second, the lower paid worker 
will choose option 3 at least as long as the 
other worker, Le., ((w”) > t(w" if w” < ®”. 
These predicted relationships between age, 
current wage, and the probability of quit- 
ting appear not to be refuted in the empiri- 
cal studies on the subject (see Hall). 

Above it was argued that the wage rate 
and age of a worker determine the prob- 
ability of quitting. The worker’s job tenure 
did not influence the quitting decision. 
Nevertheless, it will be shown the above 
results imply a relationship between quit- 
ting and job tenure. This goal is achieved in 
three stages. First, the expected number of 
each age group who search a firm in a pe- 
riod is specified. Second, the expected num- 
ber of each age group who accept a firm’s 
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offer is calculated. Finally, it is shown how 
many quit or retire from a firm in a period 
after s periods of employment at the firm. 
The last result leads directly to the claimed 
negative relationship between quitting and 
job tenure. 

Suppose K new workers enter the mar- 
ket each period. Due-to the assumptions 
made all these workers will accept the first 
offer they receive. Some of the workers will 
obtain an offer with a wage at least as great 
as y,. These workers will choose option 2 
in each of their future periods in the mar- 
ket. Those that received a wage offer less 
than y, in their first period in the market 
will select option 3 in the next period. 
Hence the expected number of workers in 
period 2 of their working lives who choose 
option 3 is denoted by KF(y,). Let k, in- 
dicate the expected number of age ¢ workers 
who select option 3 in a given period. It 
follows that 


k, =F K[F(yz 
fli<t<N- 1 and ky = 0 


Assume y percent of each working age 
group who are looking for a job in a period 
visit a particular firm. This is a harmless 
restriction in the model considered, as it 
has previously been assumed that workers 
randomly choose the firm to search in a 
period from the set of all firms. This im- 
plies yk, denotes the expected number of 
workers of working age ¢ who search a par- 
ticular firm in a period. Note that the ex- 
pected number who search a firm in a pe- 
riod is independent of the wage offered by 
that firm. This is not the case when con- 
sidering how many workers accept a firm’s 
offer. 

Consider a firm offering wage rate w in 
each period. Of those workers searching 
this firm in a period only those who have 
not previously received a better offer will 
accept. This implies that the expected num- 
ber of age z: who accept the offer of this firm 
in a given period N, can be written as N, = 
yk, Pr (best offer in £ — 1 offers < ŵŴ | best 
offer in ¢ — 1 offers < y,) t= 1,2,. 

N — 1. Using a standard result from prob- 


218 THE AMERICAN ECONOMIC REVIEW 


ability theory yields 
k,[F()}'"! ift < t(w 
(13) N=’ [F(*)] | (w) 
yk [F(y)\'"' ift 2 tw) 


Let A, indicate the proportion of those who 
begin to work for a firm in a given period 
who are working age t. Note that workers 
who accept an offer in period ¢ — 1 of 
working life do not start to work at the firm 


until they are working age ¢. The next prop- ~ 


osition uses this fact and (13) to specify 
how à, changes with ¢. As the proof follows 
directly from the analysis above none will 
be presented. 


PROPOSITION 4: 
A, a ALF (e)? 


ê, = min DART w} 


t = 2,3,...,N 
where 


and ) is chosen so that Y~ M = | 


Proposition 4 specifies the expected 
working-age distribution among the group 
who accept a firm’s offer in a given period. 
This result will now be used to calculate 
the expected proportion of the group who 
start to work for a firm in a given period, 
who quit or retire from the firm s periods 
later. First, consider the expected number 
who quit in each period. From (12) it fol- 
lows that of those who enter this firm in a 
given period, a proportion Az + À; +... + 
Aqa Will select to work and search in their 
first period at the firm. This implies that 
(1 ze F(®W)) fà: + A3 + 1... + Arca} denotes 
the expected proportion who quit after one 
period at the firm. Workers of working 
age. t(w) when entering this firm who fail 
to obtain a better offer in the first period 
select not to search in their second period 
at the firm as yy, < W by definition. 
Hence, F(w){A2 + Ag +... + A-1} indi- 
cates the expected proportion who choose 
option 3 in their second period after enter- 
ing the firm. Continuing in a similar way it 
is possible to specify Q(w,5), the expected 
proportion of those who enter a firm in a 
given period who quit that firm s periods 
later. Proposition 4 and (12) imply 
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(14) 
1(W)—s4l 
Qs) = (1 — FEE Dy A 
Manipulating (14) yields® | 
(15) Qw, s) = MEN — [F >5) 
ifs < t(w) 
and = q(w,s) = Oifs > t(#) 


After N periods in the market, workers 
retire. Let ROY, s) indicate the expected pro- 
portion of those who enter the firm in a 
given period who retire while still employed 
at that firm s periods later. Proposition 4 
and (15) imply 


MFO.) 


ifs < N — t(w) 
(16) RW. s)=< AFC)! 
ifN-1l<s< WN — tw) 
0 ifs > N — 1 


Finally, let V(w,s) denote the expected 
proportion of the group who entered the 
firm in a given period who are still em- 
ployed at that firm s periods later. As 
V(w,0) = 1, it follows that 


(17) Vis) = 1- 2, (Qf) + RO, j) 


After the above tedious but necessary deri- 
vation of stocks and flows, the major result 
of this section can be stated. 


PROPOSITION 5: The quit rate, Q(W#,s)/ 
V(w,s — 1), declines as s increases if O(W,s) 
is strictly positive. Q(W,s) is. strictly positive 
ifs < t(w). Further, Q(W,1) > O(W', 1) and 
Q(#’, s*) > 0 for any s* implies Q(w,s*) > 0 
ifw < w. 

The proof is shown in the Appendix. 


6The following result is used in this manipulation. 
If0 <x <1 and M is any positive integer, then 


M 
2 x! = (x(1 —x™))/(1 — x) 
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In the remaining part of this study the 
relationship between the distribution of 
wage rates received by each working age 
group is investigated. Let H,(w) denote this 
distribution for workers of age t. Hence 
H,(w") indicates the proportion of workers 
of working age ¢ who are employed at a 
wage no greater than w”. A worker in pe- 
riod ¢ of working life will receive a wage at 
least as great as the wage received in period 

`t — I of working life. Some workers who 
select option 3 in period ¢ — 1 of their 
working lives will obtain a better offer and 
hence receive a greater wage in period ¢. 
This implies H,_,(w”) > H,(w") for any w” 
foranyt < Nif0 < F(w”) < 1. Using this 
result and Proposition 4 it can be seen that 
a randomly selected worker of a given age 
is more likely to quit in the next period than 
another randomly selected worker of a 
greater working age. This claim follows if 
it is noted that (a) a worker receiving wage 
w” of working age ¢ is no more likely to quit 
in the next period than another receiving 
the same wage of working age ¢ + 1; and 

-(b) more workers of working age ¢ + 1 
receive a wage at least as great as w” than 
workers of age t, for any possible w”. 

An implication of the above analysis is 
that the average wage received by workers 
of a given age increases as the age group 
considered increases. Further, it is straight- 
forward to show that this increase in aver- 
age wage is at a decreasing rate. Formally, 
we have 


E{H,_\(w)} < E{H,(w)} 
|E{H, (w) ~ ELH, (w) 
>|E{H, (w) ~ E\H,,,(w)}| 


for any t < N. This prediction is similar to 
that often made from human capital theory, 
and one that appears to be valid empiri- 
cally. The reason behind this prediction, 
however, is quite different. The basic idea 
behind the human capital explanation is 
that older workers receive higher wages, on 
average, because they have accumulated 
more human capital while working. Hence, 


if two workers attain the same educational 
P4 


and 
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level, the older worker will on average re- 
ceive a greater wage rate as job experience 
increases productivity, In the present study 
it has been assumed workers do not ac- 
cumulate human capital while working. 
Older workers in the present study receive 
higher wage rates, on average, because they 
have obtained more job offers. And the 
more job offers a worker receives, the greater 
the probability a “high”? wage rate job will 
be found. 


APPENDIX 


PROOF of Proposition 1: 

Suppose z > x,. From (8) it follows 
Hi lX,, u, ci) > Bx (X,, C2). Hence Bu, 
u,C;) > My,{x,) from (lla), which implies 
x; > Yi . . 

Suppose x, > y,. From (11b) it follows 
Ha(X,) > HalX c2). Hence py,(x,,u,¢,) > 
f43,(X,,C) from (11a), which implies z > x,. 
The rest of the claims of the proposition are 
established in a similar fashion. 


PROOF of Proposition 3: 
Suppose x, > z and hence from Proposi- 


tion l,y, > x,. Proposition 2 implies that 
Strategy A dominates and po, y,) = Ha Yı 
c,) = W(y,,¢). The equations of (11) imply 
that if payi€Y,,C2) > My-1(y,) then y,_; > 
yı Hence to establish claim (a) it is suffi- 


cient to show pyi(¥y,C2) > Hu-i(Ye). 
Using (3) and (4) it follows - 


Bu- Y) = Vt Bta Yi) 
and 


Hu-1(Yo 2) = Yı — Co + BU — F(y.)) 
{E(u2(w) w > y) - uay) 
A Bhal y) 


Manipulating and using the definition of 
Ha( yı) yields 
Ha-i(Yo C2) — Ba- = -62+ B 


f ” Wont + 1 — vot + DFO) dw 
vy 
+ BA ~ F(y Ew \w > y) - yà 
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Using (9) it follows 


Ba 1( V1.2) — Ha iQ¥) = 

BQ — F(y,){EWw]w > y) =- yj > 0 
Hence it has been established that y,_, > y; 
if Strategy A dominates. Claim (b) can be 
proved by using arguments essentially the 


same as the above, Finally, claim (c) fol- 
lows directly from claim (b). 


PROOF of Proposition 5: 
Substituting (15) and (16) into (17) and 
manipulating yields 
Viw,s) m 
L= AC — FOA — FO) + d0W,s) 


where d(w,s) = 
MALE- — AD [Fd 
i=] 


and m = min {s,.N — s — l}. Let hk = 
Viw,s)QO(w,s) — Viw,s — 1)Q(®,s + 1). If 
h > 0 for any s < t(w), then the major 
claim of the proposition is established. But, 
fors < t(W), 
h = A[F(w)}*~ 

{1 — Fw) — (1 — EF) 

+ MEO) (dH, s — [F(W)]-*) 

~ dws + DEO — [F0 
The second term on the right-hand side of 
the above is positive as d(w,s) > d(w,s + 1). 
Hence, if 1 — F(®) — (1 — [F0] A- > 0 
then k > 0. This implies that if 
(Al) A < 0 — F) - [F@)"') 
then A > 0. From Proposition 4 and equa- 
tion (12), we have 


iw) | 


N 
be pein 2. [F(w)P-? 


iw 2 


+A D, (FO wD? 


k=t{w) 
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_ (= [F@®) 


a= Fay + g FOD 


j=) 
Hence 
A = {1 — F(w)] + f — [E(w 
N 


+ (1 — F) DO TORN 
j=t(w) 
and therefore (A1) is satisfied and the major 
claim is established. The other claims of the 
proposition follow directly from this result. 


at 
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Related Market Conditions and 
Interindustrial Mergers: Comment 


By MARTIN K. PERRY* 


The analysis of M. L. Greenhut and H. 
Ohta (G-O) in their paper in this Review has 
a number of shortcomings. G-O consider 
the “maxim” that integration of successive 
monopolists will lower the price of the final 
good. They claim this maxim is “mislaid” 
and that existing demonstrations of it are 
“sketchy.” However, the reasoning behind 
this maxim is well-established in the litera- 
ture on vertical integration and is so appeal- 
ing that no rigor has been demanded.! In- 
deed, the following generalized maxim is 
clear. Underproduction of the final good is 
compounded by imperfect competition at 
successive stages, and vertical integration 
could improve matters. 

Define the “upstream” stage as the firms 
producing the intermediate input and 
“downstream” stage as the firms producing 
the final good. G-O’s Theorem IT suggests a 
proof of the generalized maxim for the case 
of an upstream monopolist and an imper- 
fectly competitive downstream ‘stage. How- 
ever, their proof for even the special case of 
successive monopolists needlessly employs 
restrictive demand assumptions. Within 
their model of successive monopoly, I pro- 


*Research economist, Bell Laboratories. I wish to 
thank Elizabeth E. Bailey, John C. Panzar, and 
Lawrence C. Rafsky for helpful comments. This paper 
represents my own views and not necessarily those of 
the Bell System. 

!See the articles by Joseph J. Spengler and by Fritz 
Machlup and Martha Taber. Machlup and Taber cite 
other authors. The industrial organization textbook by 
Frederick M. Scherer also has a discussion of this result 
on p. 250. In addition, Greenhut and Ohta are mis- 
taken when they say that “... the literature which 
contends (as we do below) that important benefits stem 
from vertical integration has been predicated essen- 
tially on the analysis of bilateral monopoly” (p. 267). 
Inefficiencies created by a single imperfectly competi- 
tive firm can also be eliminated by vertical integration. 
See Richard Schmalensee, Frederick R. Warren- 
Boulton, and the author. For a summary of other 
aspects of vertical integration, see Oliver E. William- 
son. 
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vide a short and much more general proof 
which thev overlooked. 

Secondly, G-O are preoccupied with the 
problem of whether the price set by the up- 
stream monopolist will be independent of 
the market structure in the downstream 
stage. I demonstrate that their result on the 
invariance of the input price is a special case 
and is not robust. In addition, it is argued 
that their preoccupation with this question 
has no apparent normative justification 
within their model. 

Finally, G-O’s analysis of an upstream 
monopolist integrating forward into a 
Cournot downstream stage is conceptually 
incorrect. Their implicit definition of verti- 
cal integration is faulty and yields mislead- 
ing conclusions, I redo the analysis with a 
proper definition of vertical integration and 
show that this simple extension merely 
illustrates the generalized maxim. These 
three criticisms will be discussed in turn. 


I. Successive Monopoly 


Greenhut and Ohta pose a model of suc- 
cessive monopolists in which the upstream 
stage has a constant marginal cost k of pro- 
ducing the intermediate input. In addition, 
the downstream stage has a fixed-propor- 
tions technology. Units of the intermediate 
input can be defined to correspond to units 
of the final good, and the marginal cost of 
producing the final good, excluding the cost 
of the intermediate input, is a constant c.? 
The inverse final demand function is f(q) 
where f’ < 0. The marginal revenue or cor- 
respondent function of fis g( q), Le., g = 
f+q-sf'. Similarly, the correspondent 
function of g is h(q),i.e.,,4 = g + q-e'. If 


If the production function is g = min {L/a,K/8}, 
then redefine the quantity of the intermediate input L 
to be L/a. If pg is the price of the other input K, then 
c= B-px. 
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disintegrated, the downstream monopolist’s 
inverse derived demand is g(q) — c (equa- 
tion (8)).? The upstream monopolist’s mar- 
ginal revenue is then (q) — c, and its prof- 
its are maximized by producing the input 
quantity g,, defined by the first-order condi- 
tion A(q,) = c + k (equation (9)). Thus, 
quis the final output when the monopolists 
are not integrated. On the other hand, if the 
monopolists are integrated, the marginal 
revenue of the joint firm is g(q), and the 
profit-maximizing final output q; is defined 
by the first-order condition g(qg;) =c + k 
(equation (6)). Since output q; maximizes 
industry profits, there is clearly an incentive 
to integrate if gy, = q; AS a result of the 
production assumptions on the downstream 
stage, the integrated outcome q; is equiv- 
alent to that which occurs when the up- 
stream monopolist is not integrated and 
the downstream industry is competitive. 

To prove that integration of the succes- 
sive monopolists lowers the final price 
(J(u) > f(d) OF qu < q1), G-O assume 
that 1) g’ < 0, 2) h’ < 0, 3) the horizontal 
lengths of fand g are in a fixed proportion, 
and 4) the elasticity of final demand is de- 
creasing in price. These assumptions are de- 
signed to obtain an intermediate result on 
the invariance of the input price. For this 
reason, their proof of lower final prices after 
integration is needlessly inefficient. I show 
that assumption 1) is alone sufficient to 
prove this result. 

The assumption that g’ < 0 means that 
the marginal revenue function with respect 
to final demand is downward sloping. Since 
f' <0, g =2-f'+q-f" <0 is con- 
sidered to be the normal case.* From the 


3This assumes no exercise of monopsony by the 
downstream monopolist. Such would be the case if 
there were many other buyers of the input. However, 
the conditions, particularly the segregation of buyers, 
which would allow one to ignore these other markets 
in the analysis (as G-O implicitly do) might make the 
lack of monopsony a questionable assumption. I make 
nothing more of this point and employ G-O’s model 
as is. 

4If g'>0 were allowed over some ranges, there 
could easily be more than one local profit maximum 
for the integrated as well as the disintegrated case. I 
suspect that it can be shown that the global maxima 
would occur in the same order, i.e., qy < qr. However, 
such a demonstration is unnecessary for our purpose 
here. 


definition of A, g’ < 0 implies that g( q) > 
h(q) for all q. In particular, g(qy) > 
h(gn) = ¢ + k = g(q7). Clearly, g’ <0 
and g(q,) > g(q,) imply that qr < qr. 
Final prices are lower after integration of 
the successive monopolists. 


II. The Input Price 


Greenhut and Ohta’s primary purpose 
for assuming 1) — 4) is to prove that the input 
price set by the upstream monopolist will 
be the same whether the downstream stage 
is competitive or monopolistic. Not only 
are these assumptions restrictive, but the re- 
sult is not robust with respect to them. This 
can be demonstrated by characterizing the 
general demand functions which yield the 
invariance of the input price when marginal 
costs c and k are constant. 

When the downstream stage is competi- 
tive, the input price is f(g,;) — c. When the 
downstream stage is monopolistic, the input 
price is g(q,,) — c. The question is, what 
functional forms of f imply that f(q;) = 
E(u)? Since q; = g-'(¢ + k) and qy = 
h-'(c + k), fmust be such that fg-! = gh". 
The form f(q)= a — 6-q* (for appro- 
priate parameters) employed by G-O is such 
a function. However, despite the fact that 
fe- = gh" for linear and constant elas- 
ticity demand curves, this property is not 
general. If fge-! > gh-', the input price 
charged to a competitive industry is greater, 
whereas if fg! < gh-', the input price 
charged to a monopolist is greater. There 
is no reason to expect either of these two 
cases to be unreasonable or even unlikely. 
Thus, G-O’s result is a special case, and any 
deviation from the strict condition that 
fe-' = gh“' yields a different conclusion. 
Moreover, with decreasing rather than con- 
stant returns to the intermediate input, its 
price is not generally invariant for even 
linear and constant elasticity demand curves 
(see Terry G. Foran’s results in conjunction 
with equation (10) of G-O). 

Within this model, even a general treat- 
ment of the input price has no apparent 
normative justification. Given an upstream 
monopolist, having a downstream monopo- 
list (successive monopoly) is less desirable 
irrespective of the input price than having a 
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downstream competitive industry (which is 
equivalent to having integrated monopolists 
in this model). For the latter cases, I have 
shown both that industry profits are greater 
and that final prices are lower, independent 
of the input price. Moreover, input price 
changes cannot affect productive efficiency 
because the fixed-proportions technology 
eliminates the possibility of inefficient sub- 
stitution. Thus, the welfare analysis for this 
model requires no information about the 
input price. 


Ill. The Cournot Downstream Stage 


Greenhut and Ohta purport to generalize 
their basic model by allowing a downstream 
stage of m identical Cournot firms. If 
m = l, there are successive monopolists, 
whereas if m — œ, the downstream stage 
becomes competitive. However, I now 
show that their model improperly general- 
izes vertical integration. 

The inverse derived demand by the Cour- 
not downstream stage for the intermediate 
input is f(q) + (q/m)-f'(q) — c (equa- 
tion (14’)). An input price r > k is then set 
by the upstream monopolist so as to induce 
the input purchases and final output @ 
which maximizes its profits. The first-order 
condition defining g is g(ĝ) + (9/m)- 
2'(g) = c + ko When the upstream mo- 
nopolist now integrates with some of the 
downstream firms, his input is transferred 
at marginal cost k to these subsidiaries. 
However, in their model the output decisions 
of the subsidiaries are not coordinated. Each 
subsidiary continues to make its output 
decision in a Cournot fashion with respect 
to other subsidiaries as well as nonsub- 
sidiaries. The subsidiaries are distinguished 
only by their lower marginal costs, 1.e., 
c+k<c+pr. This fact is evident from 
comparing equations (12) and (18). 

The net effect of G-O’s implicit definition 
of vertical integration is that the upstream 
monopolist relinquishes its monopoly and 
allows the downstream stage to compete 


5At this point, G-O are again sidetracked by the 
input price question. They show that for f(q) =a — 


” b.q“, the monopolist’s profit-maximizing input price 


is invariant with respect to the number of downstream 
firms m. My previous criticisms again apply. 
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away the monopoly profits. With complete 
integration, all firms receive the input at 
marginal cost k, and the final output g is de- 
fined by f(@) + (4/m)-f'(q) =c+k 
(equation (18)). If g’ < 0 (assumption 1)), 
then final prices are reduced by this integra- 
tion, i.e., ĝ < g. However, this result does 
not stem from vertical integration (as G-O 
assert), but instead from the elimination of 
the upstream monopoly. Thus, drastically 
lower prices should not be surprising since 
even a small number of Cournot firms 
would compete away the bulk of the orig- 
inal markup over marginal cost k by the 

disintegrated upstream monopolist. ` 

Greenhut and Ohta suggest that the re- 
sults of their model are applicable to cases 
where firms did or desired to integrate for- 
ward. However, they failed to notice the 
strong disincentives for vertical integration 
as it is improperly defined in their model. 
We can examine the incentives by compar- 
ing industry profits before and after integra- 
tion. The disintegrated profits are #(m) = 
[f(q) —c — kj-ĝ, while the integrated 
profits are w(m) = [f(q) — ¢ — klg. If 
#(m) < T(m), then vertical integration 
would be profitable. However, if #(m) > 
T(m), then vertical integration would be un- 
profitable. 

Obviously, 7(1) < w(1) since successive 
monopoly is eliminated. However, for a 
somewhat larger number of downstream 
firms, the previous discussion suggests that 
industry profits should be reduced by inte- 
gration. By specifying a functional form for 
f, we can obtain an idea of how large m 
must be for the latter case to occur.’ For f 
linear, f (q) = a — b +q, we find that 7(2) = 
7(2) and 7(m) > (m) for m > 2.8 For f of 
constant elasticity, f(g) = b-q7!" (n > 1), 


6Since f’ < 0, g(9)-< f(g) + (4/m)-f'(q) for 
m > 1l. Thus, g(9)<c+kIf eg’ <0, 9(9 > ec +k. 
Therefore, g( ĝ) > g( 4) implies that ĝ < @. 

7These special cases of f are employed to illustrate 
the extent of a known result rather than to prove such 
a result. 

8Solving for ĝ and @ in terms of m yields 


, |m-(a—c—k) re m:+(a—c—k) 

7 1b m+ 1) 9 beim 
Substituting into f(m} — #(m) and simplifying yields 
the stated result. 
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we find that (m) > z(m) for m > 2 at any 
demand elasticity 7 > 1 (see the Appendix 
for the proof). This indicates that as few as 
two downstream firms will make integra- 
tion unprofitable in the G-O model. 

Vertical integration in the G-O model is 
certainly beneficial since the upstream mo- 
nopoly is eliminated by definition and final 
prices considerably reduced. However, since 
there is typically no incentive for integra- 
tion defined in this manner, force would be 
required to achieve their desired result. The 
upstream monopolist will not choose to 
freely relinquish its monopoly position. In 
short, vertical integration is incorrectly 
specified and the conclusions from the 
model are unfounded. 

We can quickly redo the analysis in a cor- 
rect manner by allowing the upstream 
monopolist to coordinate the decisions of 
its subsidiaries after integration. Thus com- 
plete integration results in a single monopo- 
list maximizing industry profits at q; as 
before, i.e., g(g;) = ¢ + k. Since the dis- 
integrated output g was defined as g(g) + 
(g/m)-2'( 9) = c+ k,g’ < 0 (assumption 
1) implies that g(ĝ) > c + k = g(q;). 
Thus ĝ < q;. There is an incentive to inte- 
grate (since ĝ = q,), and final prices are re- 
duced by this properly defined integration 
(since ĝ < qg,). The insight is the same as in 


the case of successive monopolists. Succes-. 


sive stages of imperfect competition com- 
pound the underproduction of the final 
good, even when no substitution possibili- 
ties exist. Allowing vertical integration in 
such cases could result in lower final prices. 
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Substituting into (m) — x(m) and simpli- 
fying yields (m) — x(m)>0O for m > 
[n/(m — DI + 1/n — 1. Thus, #(m) ~ 
T(m) > 0 for all m > 2 if [n/(m — 1)}”-! + 
I/n— 1 <2 forn > 1. Lets =n — 1. We 
must then show that 3 — [I + I/s]* > 
1/(s + 1) fors > 0. The term [1 + I/s]* ap- 
proaches | as s — 0+, approaches e as s —> 
co, and increases monotonically in s. Note 
that 1/(s + 1) decreases monotonically. 
Now, for0 <s < 1,3 — [I + I/s}} > 1 > 
1/(s + 1). Similarly, for 1 < s < 3,3 — 
[1 + 1/sF > $ > 1/(s + 1). Finally, for 
3 <s,3 — [1 + l/s} >3 —-e > ¥ > 
1/(s + 1). This proves the stated result. 
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Related Market Conditions and 
Interindustrial Mergers: Comment 


By JOHN R. HARING AND DaviD L. KASERMAN* 


In a recent issue of this Review, M. L. 
Greenhut and H. Ohta (hereafter G-O) 
claim to have resurrected a Mislaid Maxim 
which they consider “... to be especially 
vital in this period of energy shortage and 
attacks on big business? (p. 267). The 
maxim is that important benefits stem from 
vertical integration. In particular, their re- 
sults indicate that “... the benefits stem- 
ming from vertical merger of successive 
monopolies dovetail with the effects of hav- 
ing perfect competition on the higher stage 
of production rather than monopoly” 
(p. 267). G-O express hope that, given their 
identification of this result and the general- 
ity of their proofs, this maxim will no longer 
strike anyone as surprising. 

Greenhut and Ohta deduce two theorems: 


... (D) the price charged by the monopo- 
listic supplier of an input is not affected 
by the market structure in the market 
for the final good, be it perfectly com- 
petitive, monopolistic, etc., and (If) 
merger or collusion between the input 
supplier and the final good producer 
brings about lower prices, greater output 
and sales, and greater profits to the 
merged or colluding firms—a_ welfare 
gain. [p. 267] 


Self-advertisement notwithstanding, G-O’s 
“general” proofs depend critically upon a 
restrictive set of assumptions. Their failure 
to appreciate the importance and circum- 
scriptive nature of these assumptions leads 
them to infer sweeping policy prescriptions 
when none appear warranted. A more 
thorough review of the literature would 
have revealed that the maxim in question, 
has, in fact, not even been mislaid. It has 


*Staff economists, Bureau of Economics, Federal 
Trade Commission. The views expressed herein are 
nat intended and should not be construed as repre- 
sentative of an official Commission policy. We bene- 
fited from discussions with P. David Qualls, John J. 
Siegfried, and F. M, Scherer. 


225 


merely been consigned to that long shelf 
with other truths of recognized validity but 
limited relevance. 

Conditions necessary for the proof of 
Theorem I are: 1) that final product inverse 
demand functions [p — f(q)] yield cor- 
respondents [g(4) = f(a) + f'gq] such that 
the horizontal lengths to the two curves re- 
main in fixed proportion; 2) that the final 
output be obtained from a fixed-proportion 
production function; and 3) that the mo- 
nopolized intermediate product be subject 
to constant cost production. 

The second assumption (fixed-proportion 
downstream production) is a necessary con- 
dition for the input monopolist’s average 
revenue function to be obtained directly 
from the final product inverse-demand 
function for a competitively structured final 
good industry, or from its correspondent 
for a monopolistic downstream industry. 
As is well-known, when substitution possi- 
bilities are present, the derived demand for 
a given input is in general a function of final 
output price, production parameters, and 
the employment of all other factors. Hence, 
a unique mapping from final product de- 
mand to intermediate product demand does 
not, in general, exist.! As shown by John 
Vernon and Daniel Graham, Richard 


l Albert Rees, p. 86, notes that in the long run, with 
constant costs and linear demand curves, the elasticity 
of derived demand will not change as a competitive 
industry becomes monopolized. Charles Maurice and 
C. E. Ferguson have also examined the effect of mo- 
nopoly upon derived demand. In their long-run analy- 
sis, the market structure term is the difference between 
the elasticity of marginal revenue and the elasticity of 
marginal cost. They conclude that this term is related 
to the elasticity of commodity demand, but that the 
relation is tenuous and cannot be stated explicitly in 
meaningful economic terms. More recently, Terry 
Foran has analyzed the effect of monopoly upon de- 
rived demand under short-run industry conditions. He 
concludes that the manner in which market structure 
affects the elasticity of derived demand at specific input 
price levels must be viewed as an empirical question. 
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Schmalensee, George Hay, and Frederick 
Warren-Boulton, substitutability in the pro- 
duction of the final good prevents the input 
monopolist from extracting full monopoly 
rents and provides an incentive for forward 
integration not present under fixed propor- 
tions. With a competitive downstream in- 
dustry, the welfare effects of such integra- 
tion cannot be determined a priori, but 
depend upon the demand and production 
conditions in the industry. In essence, for- 
ward integration in this situation leads to 
increased efficiency of resource utilization 
within the integrated firm. This increased 
efficiency may, however, be partially or 
completely offset by: a) increased distor- 
tions in input utilization by nonintegrated 
firms as the profit-maximizing price of the 
monopolized intermediate good is altered 
by a reduction in derived demand as the 
proportion of final output produced by the 
integrated firm increases (Schmalensee); 
and b) final product price and output dis- 
tortions that derive from the input monopo- 
list’s acquisition of downstream monopoly 
power (Warren-Boulton).? 

The necessity of the third assumption 
(constant cost production of the monopo- 
lized input) can easily be demonstrated by 
reproducing G-O’s Figure 1 with input pro- 
duction subject to increasing marginal cost. 
As shown in our Figure 1, allowing k (the 
marginal cost of the monopolized input) to 
be an increasing function of g (valid under 
fixed proportions) results in a divergence in 
the profit-maximizing price of the inter- 
mediate good with alternative downstream 
market structures. In the graph, p, will ob- 
tain with a competitive output market and 
p Will result with a downstream monopoly, 
thus refuting Theorem I. 

With regard to Theorem II, the crucial 
assumption (which mysteriously disappears 
when G-O turn to the policy implications of 
their results) is that monopoly exists at each 
of two successive stages of production, but 


2As noted by Warren-Boulton, p. 796, the inde- 
terminacy of the welfare effect of downstream monop- 
olization is suggested by the theory of the second best 
since this is tantamount to the acquisition of a second 
monopoly in a world that already suffers from an exist- 
ing monopoly distortion. 
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that the downstream monopolist exercises 
no monopsony power. Given this assump- 
tion, an unambiguous gain in net social wel- 
fare can be reaped by vertical control either 
through collusion or integration under gen- 
eral production and demand conditions. 
Wesley Liebeler refers to this case as the 
“repeated marginalization of successive mo- 
nopolies.” It is referred to by Frederick 
Scherer as one of “myopic chain monop- 
oly,” and its validity is proven in a foot- 
note, p. 243, under assumptions of constant 
costs, fixed proportions, and linear demand. 
Other sources which demonstrate the result, 
and which along with Liebeler and Scherer 
are not cited by G-O, include Joseph 
Spengler, Eugene Singer, and Hay. 

The introduction of monopsony power 
on the part of the downstream monopolist 
results in the bilateral monopoly situation 
which renders input price indeterminate.’ 
But, if bilateral monopolists agree on both 


3The existence of more than one downstream mo- 
nopolist, which is required if the bilateral monopoly 
situation is to be avoided, necessitates the selling of 
final output in multiple markets—either attributable to 
geographical dispersion of monopolists of a single 
product, or employment of the monopolized input in 
the production of more than one final good. In either 
case, vertical cooperation may be difficult because of 
information and control problems that emanate from 
such diversity. See Oliver Williamson. 
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the price and quantity of the intermediate 
- good exchanged, the outcome in the final 
product market will be identical to that ob- 
tained under integrated monopoly since the 
maximization of joint profits is necessary if 
the bargaining parties are to remain on the 
contract curve.* Allocation of these profits 
is then determined by the contracted price 
of the intermediate good. 

The identical nature of the welfare results 
that stem from the integrated successive 
monopoly and the bilateral monopoly cases 
is not, however, the cause of Machlup and 
Taber’s (nor others’) reluctance to infer 
broad policy implications from the succes- 
sive monopoly argument. Nor does such 
hesitancy stem from any lack of proven 
theorems in the literature. Rather, the gen- 
eral unwillingness to draw such conclusions 
(which G-O mistake for the purloining of 
an important proposition) appears to reflect 
a recognition of the possibility that vertical 
integration might serve to solidify or ex- 
pand the monopoly power that provided 
the original catalyst for vertical control.° 


4See A. L. Bowley, James Morgan, William Fellner, 
and Fritz Machlup and Martha Taber. 

This possibility is noted by Alfred Marshall (see the 
quote on p. 117 of Machlup and Taber). A similar 
potential tradeoff between short-run static efficiency 
and long-run competitive markets is noted by Kenneth 
Arrow, p. 181, where the incentive to integrate ver- 
tically derives from an assumed asymmetry in informa- 
tion between upstream and downstream firms. 
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Related Market Conditions and 
Interindustrial Mergers: Reply 


By M. L. GREENHUT AND H. OHTA* 


Martin Perry happily accepted our results 
but reworked them in a way he considered 
more efficient. We appreciate his proving 
the results given in our paper, but do not 
agree that his technique (based on our 
paper) is the better one. Before buttressing 
this claim, let us observe that 1f he did not 
believe rigor is needed to establish the sub- 
ject Mislaid Maxim, he should not have 
taken the time to recast our model in what 
he considers a more efficient form. Ap- 
parently he really believes the Mislaid 
Maxim does require the most penetrating 
analysis possible. 

Let us save space by considering his Sec- 
tions I and II together. We agree g’ < 0 is 
sufficient for our Theorem II.’ We do not 
agree, however, that Theorem I is unim- 
portant, and hence that simply specifying 
g’ < 0 is alone required. More specifically, 
Perry’s statement that Theorem I is special 
implies its unimportance. But how many 
readers of the original paper or of these 
notes alone would agree with him that dem- 
onstrating the invariance of a monopolist’s 
input supply price with respect to the mar- 
ket structure in the next stage, whether the 
final product sells at the perfectly competi- 
tive or a simple monopoly price, is per se 
unimportant? Rather in our view, this theo- 
rem is interesting, not intuitively obvious, 
and for reasons to be given below, very im- 
portant. 

Perry’s next critique that the relations 
fe~ 2 gh" may hold is surprising in light 


*Professor of economics, Texas A&M University, 
and associate professor of economics, Aoyama Gakuin 
University and University of Houston (adjunct), re- 
spectively. 

lIt is certainly the case that our second theorem 
alone can be deduced from a much less restrictive set 
of assumptions than that required to deduce both 
theorems simultaneously. Not only may the form of 
the demand function be relaxed, but the form of the 
MC curve can also be relaxed if Theorem II alone were 
deduced, as we ourselves demonstrated in Section III. 
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of his emphasis on rigor “cum” simplicity, 
though let us say at the outset that the 
possibility of these relations was certainly 
not ignored when we specified the general 
form of f that establishes the equality.” 
Most fundamentally, Perry cannot simply 
assert, as he did, the importance of the un- 
equal relations and hang us to the cross be- 
cause we stressed f[g-'(c + k)] = g[h7'- 
(c + k)]. Not only did he fail to demon- 
strate the superior relevance (and robust 
qualities) of the form he proposed, but even 
more surprisingly he completely misinter- 
preted the form he rejected, as is manifest 
by his contention that it provides either 
linear or constantly elastic demand curves 
when, in fact, we also demonstrated its 
relevance to concave and convex demand 
curves. 

His next objection referring to decreasing 
returns violates an assumption we used in 
the part of the paper he is critiquing. Not 
only does he take us out of context by the 
subject remark, but he ignores the fact that 
later on in the paper we did change our 
assumption, in effect indicating the general- 
ity or, should we say, inclusiveness of our 
Theorem II beyond its relation to Theorem 
I. In sum, Perry’s Sections I and II estab- 
lish on the basis of our model, albeit in his 
restricted way, the Mislaid Maxim, Theo- 
rem II. We trust that further consideration 
of it, and also Theorem I, will take place in 
the years to come. 

Perry’s only (possible) real critique— 
other than for his references to what we 
should or should not have included in our 
paper—could therefore be contained in his 
Section HI. But here again he took us out of 
context, actually in a more objectionable 
way than he did in the statement referred to 


2Incidentally, fg ~! and gh! are misleading nota- 
tions. They could mean fx g` and g x k“, respec- 
tively, which are not what Perry means; what he really 
wants are f(g (e + kK) 2 e(h (c+ K). 
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in the paragraph above. Our evaluation of 
price effects of merger by a monopolist sup- 
plier of final market oligopolists was simply 
that alone. Whether or not the firm would 
merge with just one or two or many down- 
stream firms is basically non sequitur. But to 
go with Perry’s objective rather than ours, 
recall his argument that the upstream mo- 
nopolist in our model allows the down- 
stream stage “to compete away the mo- 
nopoly profits” after the vertical integration 
has taken place. This argument is simply in- 
valid. The correct proposition is that the 
downstream firms merging with the up- 
stream monopolists would compete profits 
away from all of the firms that may still re- 
main independent. What if no independent 
firms remain, one might ask as does Perry’? 
He raises this query, in effect, as an extreme 
case since complete vertical integration sub- 
ject to Cournot horizontal competition may 
not prove to be profitable to every partici- 
pant (i.e., it may be profitable to some but 
not to all participants insofar as industry 
profits happen to be decreased under the 
circumstances). This particular possibility 
does not generate any problem, of course, 
for—if it happened to be the case—vertical 
integration would simply proceed in part, 
as the last firms willing to integrate would 
not receive an attractive contract offer from 
the upstream monopolist. Complete vertical 
integration under these circumstances 
would require horizontal merger as well for 
profit incentives. Jn any case, output is in- 
creased after vertical integration, be it com- 
plete or incomplete, and the conclusion we 
set forth in our paper remains invariant. 
Note further that Perry’s argument that 
industry profits may be reduced after verti- 
cal integration has proceeded to its limit 
failsto distinguish individual firm incentives 
from industry profits, and only individual 
firm incentives count.° 


3It is only along the lines of individual incentives for 
vertical integration that our Cournot assumption 
could (or should) be questioned. Indeed, if it were not 
for fear of antitrust prosecution, firm(s) which may 
collude vertically with input supplier(s) could readily 
identify the reaction functions of noncolluded firms 
and lead them accordingly. Then a Stackelberg leader- 
follower type of behavioral reaction would be required 
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May we conclude our reaction to Perry’s 
observations by noting that our demonstra- 
tion and findings dovetailed fully with the 
subject matter we proposed we would con- 
sider. His own analyses in support of our 
findings. and his extensions in terms of his 
more restricted subject matter are reassur- 
ing. ` 

The paper by John Haring and David 
Kaserman (henceforth H-K) argues in per- 
haps a more confined way than Perry that 
our assumptions are restrictive and the 
Maxim unimportant. A quick perusal of 
their critique compared with Perry’s might 
suggest that their claim could be- merito- 
rious. For the reasons recorded below, we 
appreciate their observations, albeit as with 
Perry rejecting all of them completely. Con- 
sider the following: 

We did claim that the Mislaid Maxim is 
“especially vital in this period of energy 
shortage and attacks on big business,” and 
we repeat that claim here. Haring-Kaserman 
objected to it by contending that we used 
overly restrictive assumptions. They cited 
several economists who worked with models 
involving variable proportions rather than 
fixed proportions. Apparently in the H-K 
view, if the number of economists who use 
a different assumption than ours happens to 
be large, our assumption must be the re- 
stricted one.* We shall answer this particu- 
lar charge by simply noting that diverse 
petroleum company representatives have 
advised us that the quantity of refined pro- 
ducts per barrel of crude is essentially 
invariant to the alternative production 
processes that may be employed. Fixed pro- 
portions thus apply, at least in this part of 
the energy industry. Moreover, it is clear 
that besides the refining of crude, the ship- 


to replace our Cournot reaction. Our welfare conclu- 
sion on vertical integration could, in turn, be shown to 
remain unchanged again, which demonstration would 
be based on the more realistic condition of imperfect 
competiticn in all stages of production. A generalized 
analysis of vertical integration along this line must be 
reserved, however, to other writings. 

4It has been argued by Robert Basmann that there is 
no sense in which assumptions are too restrictive or 
unrealistic; but let us accept H-K’s words without 
methodological quibble. 
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ment of oil from the well to the refinery and 
the shipment again from the refinery to the 
dealer (each involving successive stages of 
production) is in fixed proportions. How 
much empirical relevance must one demon- 
strate before the related maxims can be con- 
sidered important, and the underlying 
assumptions not considered narrow or re- 
strictive? 

The subject writers objected to our failure 
to include analyses of monopsony and bi- 
lateral monopoly in our paper. However, 
why should a downstream firm necessarily 
be a monopsonist? And frankly, in the 
world of spatial oligopoly and oligopsony, 
with overlapping market and supply areas, 
monopsony or bilateral monopoly would 
appear to be very unlikely market types. Let 
H-K deal with the narrow or restrictive 
markets, if in fact they really are interested 
in such markets. 

Haring-Kaserman finally argue that they 
refuted our Theorem I by considering in- 
creasing marginal cost. They did this by 
substituting increasing marginal cost in 
place of the constant marginal cost that we 
assumed in Sections I and II of our paper. 
But which here is the more restrictive? 
Rather often we theoreticians are advised 
that real world firms produce at constant 
marginal costs over a wide range of output.’ 
If, nevertheless, we do accept their increas- 
ing or decreasing marginal cost assumption, 
our Theorem I would indeed be affected, 
and we never claimed it would not be!® But 


5Constant marginal cost applies to petroleum re- 
fineries up to around 90 percent of capacity. 

6Theorem I is readily modifiable to include upward 
or downward sloping MC curves. Either our own 
Figure | or H-K’s Figure 1 clearly implies that if the 
‘MC curve slopes upward (or downward), the input 
price applicable to the downstream industry would be 
higher (or lower) under competitive conditions than 
under conditions of monopoly. In no way is the insight 
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we did not, of course, consider generality of 
assumptions for the sake of generality to be 
warranted in our paper, especially since, to 
repeat, constant MC and fixed input pro- 
portions appear to be the relevant conditions 
in the energy and distributive industries to 
which we directed our analysis, and hence 
Theorem I as stated applied.’ 

Our position allows only one possible 
point of agreement between Perry, H-K, 
and us. And happily we do agree, although 
it is really with only an implicit idea of 
theirs: we agree the relevance of economic 
theory and the maxims which stem there- 
from would be advanced if economic theory 
is so cast that it would shed light on im- 
portant economic situations. 


or predictive power of our model restricted to a con- 
stant MC assumption; only Theorem I as stated re- 
quires constant MC. 

TIncidentally, the impact of nonconstant marginal 
cost is not unfavorable to the Mislaid Maxim Theorem 
Il. 
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Input Choices and Uncertain Demand: Comment 


By WOLFGANG MAYER* 


In his article in this Review, Duncan 
Holthausen determines the optimal input. 
choice of perfectly and imperfectly com- 
petitive firms under uncertainty. He bases 
his model on the assumptions that capital 
is an ex ante control, whereas labor is an 
ex post control. Stated differently, he as- 
sumes that the capital-input choice must be 
made before the uncertainty about demand 
for the final commodity is resolved, whereas 
labor can be chosen after the demand rela- 
tions have become known with certainty. 
Holthausen concludes that for both the 
competitive and quantity-setting imper- 
fectly competitive firm the cost-minimiza- 
tion criterion is established by the equality 
of the ratio of input prices with the mar- 
ginal rate of substitution in production. 
This relationship is expressed in his equa- 
tion (12). 

My aim in this comment is to show that 
Holthausen’s conclusions do not logically 
follow from his assumptions. If labor is an 
ex post control, and therefore adjustable 
after the uncertainty element has disap- 
peared, it is generally not true that the 
cost-minimizing input combination is at- 
tained where the marginal rate of substitu- 
tion in production is equal to the ratio of 
input prices. J will also demonstrate that 
Holthausen reaches his conclusion because 
his model, in contradiction to the under- 
lying assumptions, implies that both capital 
and labor are treated as ex ante controls. 

In order to economize on space, Holt- 
hausen’s notation ts employed without re- 
peating its meaning, and my argument is’ 
restricted to the case of the perfectly com- 
petitive firm. 

The assumption of capital being an ex 
ante control while labor is an ex post con- 
trol implies that the competitive entre- 
preneur is faced with a two-stage decision 


.  *Associate professor of economics, University of 
Cincinnati. 


231 


process. The capital-stock decision is made 
when price uncertainty is prevailing. On 
the other hand, the labor-input decision, 
and therefore also the final output decision, 
is made at a second stage when the com- 
modity price has become known. At this 
later stage the competitive firm will hire 
labor up to the point where 


(1) w= pQ, 


where 0; = 0Q0/dL. Given the usual prop- 
erties of a twice-differentiable, strictly 
quasi-concave production function Q = 
Q(L,K), one can solve (1) for the optimal 
amount of labor, L*: 


(2) 


At this second decision stage, all the inde- 
pendent variables in (2) are known with 
certainty. Of course, K had been decided 
upon at an earlier period, when price (p) 
was still a random parameter. 

The capital stock is chosen before p is 
known with certainty. The entrepreneur’s 
objective is to maximize expected utility 
from profits, taking into consideration the 
ex post adjustment possibilities that exist 
with respect to labor.’ This decision process 
is described by 


(3) 


L* = L(p,w,K) 


max ELU (r)] 


— 
— 


where a [pQO(L,K) — wL — icK] and 
where the labor input in the profit function 
is determined in equation (2). The first- 
order cendition for a maximum is given by 


{An uncertainty model in which some input deci- 
sions have to be made ex ante while others can be 
made ex post has been developed by Stephen Turnov- 
sky. He assumes that the firm makes its initial pro- 
duction decision when the selling price is still un- 
known, but that later adjustments in output are still 
possible cnce the actual price has become known. In 
this context, Turnovsky introduces the idea of a two- 
stage decision process (pp. 395-96). 
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(4) 
E{U'|(pQ, — w)(@L*/dK) + pQr — icl} = 0 


which, after substitution of (1), reduces to 
(5) E[U'(pQx — ic)| = 0 


Provided labor is an ex post control while 
capital is an ex ante control, equations (1) 
and (5) represent the conditions for the 
optimal choice of inputs for the competitive 
firm. The two equations can then be com- 
bined and expressed in the form 


(6) 
ic _ E(U'p)Qx _ Ox [u , cov (Uap) 
QL |p pE(U') 


where u = E(p). In writing (6) I utilized 
the fact that Q; and Q, are nonrandom 
technical relations and that w and ic are 
exogenously given for the competitive firm. 
Equation (6) states that the ratio of input 
prices equals the product of the marginal 
rate of substitution and of a term which 
generally will be different from one. This 
term, stated in the bracket, consists of two 
components: while cov (U',p)/E(U')p is 
. always negative, the value of u/p may be 
greater than, equal to, or less than one. 

This leads to the conclusion that, under 
the assumptions made by Holthausen, his 
proposition concerning the optimal input 
choice of the competitive firm as expressed 
in his equation (12) is incorrect. 

The reason why Holthausen reaches a 
different conclusion is quite obvious. The 
actual specification of his model and the 
results he derives from it are not consistent 
with his initial assumptions. In making his 
assumptions, labor is made explicitly an ex 
post control. But when Holtausen specifies 
the labor requirement function in his equa- 
tion (6) and then maximizes expected utility 
with respect to capital and output in his 
equation (7), he in fact treats labor as an ex 
ante control. Given the production function 
Q = Q(L,K), whenever both capital and 
output are ex ante choices it ts inevitably 
implied that labor is chosen ex ante as well. 
This specification, however, runs counter to 


the initial assumption of labor being vari- 
able after the uncertainty had been resolved. 
The crucial point is that output in equation 
(7) of Holthausen’s paper must not be 
treated as an ex ante decision variable. As 
long as labor can be adjusted ex post, out- 
put can be adjusted ex post as well. The 
situation is exactly that of the common 
short-run competitive production model, 
where labor is the variable input. For a 
given capital stock—in the present case 
chosen under uncertainty at an earlier point 
in time—the optimal output level is deter- 
mined where short-run profits are a maxi- 
mum, Hence, not only labor input, but 
output itself is variable in the short run. 
Summing up my argument, Holthausen is 
in error when, in his equation (7), he makes 
output a decision variable. At this stage of 
input choice only capital is a decision vari- 
able. 

I stated before that Holthausen’s equa- 
tions (6) and (7) imply that, contrary to his 
assumptions, both capital and labor are 
ex ante controls. It is quite correct that in 
this case the competitive firm’s optimal in- 
put combination will be chosen in such a 
way that the marginal rate of substitution 
in production equals the ratio of input 
prices. This conclusion has also been 
reached by Raveendra Batra and Aman 
Ullah, p. 548, and more recently been con- 
firmed by Richard Hartman, p. 1290. 
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Input Choices and Uncertain Demand: Reply 


By DuNcAN M. HOLTHAUSEN* 


In his comment, Wolfgang Mayer claims 


_that some conclusions in my earlier paper in 


` this Review do not logically follow from my 


assumptions. I think it would be more ac- 
curate to say that there is some ambiguity in 
my assumptions. Be that as it may, Mayer 
has interpreted the assumptions differently 
than I did, and my purpose in writing this 
reply is to show the shortcomings of his 
interpretation. 

I had assumed that the firm faced a ran- 
dom demand curve and had to select the 
level of capital stock before the demand un- 
certainty was resolved. Thus, capital is an 
ex ante control. Labor, on the other hand, 
was assumed to be more flexible and could 
be adjusted after the uncertainty was re- 
solved. Labor is therefore an ex post con- 
trol. The problem arises in the cases of the 
competitive firm and the quantity-setting 
imperfect competitor. I assumed that these 
firms had to set output before the uncer- 
tainty was resolved. Hence, output also is 
an ex ante control. Now if capital is an ex 
ante control, we cannot have output chosen 
ex ante and labor chosen ex post as Mayer 
has pointed out. Output and labor must 
both be chosen ex ante or they must both be 
chosen ex post. At this point, one must de- 
cide which assumption fits best. In writing 
my paper I implicitly assumed that quan- 
tity-setting firms had to choose output ex 
ante, and that labor was thus determined 
ex ante also. This does not contradict the 
original assumption that labor can be ad- 
justed ex post, it just means that quantity- 
setting firms cannot avail themselves of 
labor’s flexibility. Since they must make 
both capital and output decisions ex ante, 
they are locked into a particular amount 
of labor ex ante. 


*Associate professor, North Carolina State Univer- 
sity. 
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Mayer, on the other hand, has assumed 
that quantity-setting firms may adjust out- 
put after the demand uncertainty is re- 
solved. Thus output becomes an ex post 
control permitting labor to remain an ex 
post control. The difficulty with this as- 
sumption is that the firm somehow dis- 
covers what price will prevail before it 
makes its output decision. ! 

This is quite unreasonable for the quan- 
tity-setting imperfect competitor. Since it 
faces a downward-sloping demand curve, 
the price that eventually prevails must de- 
pend upon the level of output chosen by the 
firm as well as the random element of de- 
mand. 

In the case of the perfectly competitive 
firm analvzed by Mayer in his comment, 
the assumption that output can be chosen 
ex post ignores some important general 
equilibrium considerations. First, if all firms 
behave this way, we must question how a 
market price can be determined before any 
firms have made output decisions. Second, 
even if an initial market price is determined, 
it ought to change after all firms have made 
their ex post labor and output decisions. 
In this case, what occurs is a series of out- 
put adjustments followed by market price 
changes followed by further output adjust- 
ments, and so on. Mayer’s analysis is cor- 
rect only in the case where one competitive 
firm can make ex post output decisions 
while all others must make them ex ante. 
But this is not a very interesting case. In 
perfect competition, we should not expect 
one firm to have such production flexibility 
while it is denied to all others. 

What Mayer has done in his comment is 


! Mayer states after equation (2) that price, the wage 
rate, and capital stock are all known before the firm 
chooses its labor input and hence its output. 
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to suggest an interesting alternative to the 
implicit assumption made in my paper. It 
would be interesting to work out the full 
general equilibrium model to determine the 
ultimate effect on input choices. As matters 
stand, however, Mayer’s results must be 
viewed as tentative until the full model is 
developed. 


MARCH 1978. 
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Excess Burden: 
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The Corner Case vs. Ballentine and McLure 


By JOHN G. HEAD AND CARL S. SHOUP* 


One of the most important and best 
known propositions in the traditional 
analysis of excise taxes is that the excess 
burden of an excise varies directly with the 
degree of substitutability in consumption 
between the taxed good and other goods. 
This conclusion seems, however, to conflict 
with the intuition, common among students, 
that, even abstracting from revenue differ- 
ences, the consumer should suffer less of a 
burden in switching his consumption from 
the taxed good the better the substitutes 
that are available, In a previous paper pub- 
lished in this Review we tried to show that 
this intuition may have some limited valid- 
ity in cases of corner solutions which have 
been somewhat neglected in the excess bur- 
den literature.. 

Following Arnold Harbergers well- 
known diagrammatic analysis, and assum- 
ing linear demand schedules and constant 
costs, we showed that, for a given tax per 
unit, as substitutability increases from zero 
and the slope of the income-compensated 
demand schedule steadily diminishes, excess 
burden increases from zero to a maximum 
which is reached where the tax is just suffi- 
cient to choke off completely consumption 
of the taxed product. Beyond this point 
further increases in substitutability produce 
corner solutions and excess burden steadily 
diminishes, ultimately to zero where per- 
fect substitutes are available. The general 
proposition that excess burden varies di- 
rectly with substitutability in consumption 
therefore requires qualification when ac- 
count is taken of these “‘corner cases.” 

In their recent note Gregory Ballentine 
and Charles McLure (hereafter called B-M) 
take issue with this analysis, arguing that 
our results depend crucially on the assump- 


*Professor of economics, Monash University, and 
professor emeritus of economics, Columbia Univer- 
sity, respectively. 
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tion of constant costs. According to them, 
when full account is taken of the loss of 
producer's as well as consumer’s surplus, 
the traditional result that the measure of 
excess burden of an excise tax is positively 
related to substitutability in demand is re- 
established. They purport to demonstrate 
this conclusion, first with the aid of dia- 
grammatic analysis for the special case of 
perfect substitutability, and then with a gen- 
eral equilibrium mathematical model for 
intermediate cases. It seems clear, however, 
that their analysis completely ignores the 
corner cases which were the subject of our 
original note. 

In the case of perfect substitutability, and 
assuming increasing opportunity costs, they 
show in their Figure | the familiar case in 
which the excise tax moves the economy 
from an initial Pareto optimal tangency 
equilibrium at A to an inefficient tangency 
equilibrium at B on the transformation 
curve. In contrast to our constant cost case, 
under increasing costs some excess burden 
results due to the loss of producer’s surplus, 
even though substitutability is perfect. But 
the inefficient regular tangency equilibrium 
at Bin the B-M diagram is clearly unrelated 
to the corner solutions which we were con- 
cerned to analyze. This confusion in the 
B-M analysis evidently results from their 
mistaken identification of our “corner 
cases” with the case of perfect substitutabil- 
ity in consumption. 

Their diagram does, however, serve to 
draw attention tmplicitly to the significant 
possibility (which cannot arise in our con- 
stant cost case) that, unless the tax rate is 
sufficiently high, increasing substitutability 
in demand may not result in corner solu- 
tions. In terms of our original discussion, 
the smaller the supply elasticity, the higher 
the minimum tax rate required to guarantee 
the eventual emergence of corner solutions 
as substitutability in demand increases. As- 
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suming the tax rate is sufficiently high in 
this sense, our argument that excess burden 
declines as substitutability increases beyond 
the point at which consumption of the 
taxed good is just reduced to zero, can, of 
course, be illustrated equally well in the 
B-M diagram by introducing social indiffer- 
ence curves reflecting differing degrees of 
substitutability and intersecting the trans- 
formation curve on the vertical axis. It is 
certainly true, as their argument shows, that 
under increasing costs excess burden will 
not decline to zero (as in our constant cost 
example), but it will nevertheless decline, 
specifically to the level of producer’s surplus 
in the initial pretax equilibrium. 

The same confusion is evident in their 
otherwise elegant and useful application of 
a Harberger-style general equilibrium 
mathematical model to the “intermediate 
cases” of less-than-perfect substitutability. 
The expression which they derive for the 
excess burden is valid only for a comparison 
of regular tangency equilibria or intersec- 
tions of demand and supply schedules. It is 
clearly not applicable in cases of corner 
solutions. This is easy to see from their 
equation (2) which would imply that a 
doubling, say, of a tax which is already 
sufficient to choke off demand would 
double the excess burden, whereas excess 
burden would actually remain unaltered. 

Briefly then, and apart from the impor- 
tant proviso that the tax rate must be suffi- 
ciently high, the introduction of producer’s 
surplus makes no essential difference to our 
argument. In fact the degree of substitut- 
ability in production plays very much the 
same role as substitutability in consump- 
tion. Thus, in terms of our original dia- 
gram, it is easy to see that as substitutabil- 
ity in production increases from zero (with 
a vertical supply schedule), excess burden 
steadily increases up to a maximum where, 
for a given tax per unit and given demand 
schedule, consumption of the taxed product 
is just reduced to zero. Once this point is 
reached, however, further increases in the 
supply elasticity will reduce excess burden. 


As recognized in our original note, it is 
of course true that the case in which market 
demand is completely choked off is of very 
limited practical interest. Even the most 
severe sumptuary excises do not normally 
aim to reduce consumption, and hence 
revenue, to zero. Practical examples might, 
however, be found in the related area of 
fines and penalties. It is also of some in- 
terest to notice that the same line of argu- 
ment applies to all policies which operate 
via direct restrictions on output, such as 
quotas and regulations. For a given arbi- 
trary reduction in quantity, excess burden is 
smaller the greater the degree of substitut- 
ability in consumption and production. 

Moreover it is quite likely that at least 
some consumers will be driven out of the 
market by an excise tax even where total 
output remains positive. In such cases it is 
interesting to notice that measures of excess 
burden, such as those offered by Harberger 
or B-M, based on the elasticity of market 
demand at the original equilibrium would 
tend to be upward biased as they overstate 
the welfare loss for those consumers for 
whom corner solutions apply. When the 
number of such consumers is significant 
these traditional measures may therefore be 
inadequate. And in terms of our original 
paradox it is also true that for these con- 
sumers a higher degree of substitutability 
will reduce excess burden. 
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NOTES 


The ninety-first annual meeting of the American 
Economic Association will be held in Chicago, Illinois, 
August 29-31, 1978. 

The 1978 Employment Registry and Center will be 
held December 28-30 at the Conrad Hilton Hotel, 
Chicago, Illinois. Please note that there will be no 
employment service at the August meetings. Complete 
details will be published in the June 1978 issue of this 
Review. 


Economists who are strongly oriented toward the 
humanities, who use humanistic methods in their re- 
search, and who will be participating in meetings held 
outside the United States, Mexico, and Canada that 
are concerned with the humanistic aspects of their 
discipline are eligible to apply for small travel grants 
ofthe American Council of Learned Societies. Finan- 
cial assistance is limited to air fare between major 
commercial airports and will not exceed one-half of 
projected economy-class fare. Specifically, economists 
may be eligible if (a) they deal with the history of 
economic thought or economic history, and (b) if their 
approach is qualitative and descriptive rather than 
quantitative and statistical. Conferences dealing with the 
establishment of social policy or legislation are ineligi- 
ble. The deadlines for applications to be received in the 
ACLS office are: meetings scheduled between July and 
October, March 1; for meetings scheduled between 
November and February, July 1; for meetings sched- 
uled between March and June, November 1. Please 
request application forms by writing directly to the 
ACLS (Attention: Travel Grant Program), 345 East 
46th St, New York, NY 10017, setting forth the name, 
dates, place, and sponsorship of the meeting, as well as 
a brief statement describing the nature of your pro- 
posed role in the meeting. 


American scholars and other professionals inter- 
ested in university lecturing or research abroad are in- 
vited to register with the CIES. Registrants receive 
announcement of the competition in March or April, 
for appointments to begin twelve to eighteen months 
later, The general competition for Australia, New 
Zealand, and Latin American countries closes June 1, 
and for other countries, July 1. The general composi- 
tion of the program involving more than 70 countries 
is expected to be similar to that of recent years. 
Registration for personal copies of the announcement 
is now open; forms are available from the Council for 
International Exchange of Scholars, Suite 300, Eleven 
Dupont Circle, Washington, D.C. 20036. 


On April 28-30, 1978, the Northeast Peace Science 
Society will hold its fifth annual convention at State 
University of New York-Binghamton. Interested 
parties may contact Jack Duffy, School of Manage- 
ment, SUNY-Binghamton, Binghamton, NY 13901. 
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Omicron Delta Epsilon, the International Honor 
Society in Economics announces the co-winners of the 
eighth annual Irving Fisher Monograph Award: 
Gerard R. Butters, Ph.D., University of Chicago, 
“Equilibrium Price Distributions and the Economics 
of Information,” and Sanford J. Grossman, Ph.D., 
University of Chicago, “Essays on Rational Expecta- 
tions, the Informational Role of Futures Markets, and 
Equilibrium Bayesian Experimentation.” In addition, 
Lawrence Herbst, Ph.D., University of Pennsylvania, 
“Interregional Commodity Trade from the North to 
the South,” received Honorabie Mention. 


The Committee on Social Implications of Tech- 
nology of the Communications Society (Institute of 
Electrical and Electronics Engineers) is soliciting sub- 
mission of papers in this general area for publication 
either in the IEEE Transactions on Communications 
or the Communications Society Magazine. Papers deal- 
ing with the social economic, political, or legal aspects of 
the impact of existing, planned, or proposed communi- 
cation tecknologies and systems may be sent to 
Dr. Ralph J. Schwarz, School of Engineering and Ap- 
plied Science, 510 Mudd Bidg, Columbia University, 
New York, NY 10027. 


The National Tax Association-Tax Institute of 
America announces the 1977 award winners in the an- 
nual competition for outstanding doctoral disserta- 
tions in government finance and taxation. The $1,000 
first prize award was presented to Richard F. Dye, 
University of Michigan, “Personal Charitable Contri- 
butions: Tax Effects and Other Motives.” Honorable 
mention awards of $500 each went to Robert D. 
Norton, Princeton University, “City Life Cycles and 
American Urban Policy,” and Thomas Schneeweis, 
University of Iowa, “Municipal Bond Ratings and 
Market Determined Risk Measures.” The members of 
the 1977 selections committee were Professors George 
F. Break, Arthur D. Lynn, Jr., Charles E. McLure, 
Jr., Oliver Oldman, and James A. Papke. Informa- 
tion on the 1978 award competition may be obtained 
from Professor James A. Papke, Department of Eco- 
nomics, Krannert Graduate School of Management, 
Purdue University, West Lafayette, Indiana 47907. 


Papers are invited for the second conference on 
major international economic issues to be held at the 
University of Southern California, Feb. 1-3, 1979. 
The theme of the conference: How to Eradicate Pov- 
erty in the Rich and the Poor Countries. Please send 
proposals io Professor Nake M. Kamrany, Depart- 
ment of Economics, University of Southern California, 
Los Angeles, CA 90007, 


238 THE AMERICAN ECONOMIC REVIEW 


Deaths 


Dorothy S. Brady, professor emeritus, department 
of economics, University of Pennsylvania, May 17, 
1977. 

Peter J. Kalman, professor of economics and mathe- 
matics, State University of New York-Stony Brook 
(visiting professor, Harvard University), Cambridge, 
Mass., Aug. 31, 1977. 

James G. Witte, professor of economies, Indiana 
University, July 17, 1977. 


Retirements 


Joseph A. Batchelor, department of economics, 
Indiana University, May 1977. 

Tom Bullock Hyder, associate professor of eco- 
nomics, North Texas State University, Aug. 31, 1977. 


Visiting Foreign Scholars 


John S. Lane, London School of Economics: visiting 
foreign scholar, department of economics, University 
of California-San Diego, July 1977-June 1978. 

Rowland Maddock, University of Wales: visiting 
professor, department of economics, Carleton College, 
Aug. 1977-June 1978. 

Muhamed Malallah, University of Jordan: visiting 
professor of world business, American Graduate 
School of International Management, June 1, 1977. 


Promotions 


Eugene Bond: professor of accounting, American 
Graduate School of International Management, July 1, 
1977. l 

Hui-Shyong Chang: associate professor of eco- 
nomics, University of Tennessee, Sept. 1, 1977. 

Terrence M. Clauretie: associate professor of eco- 
nomics, Shepherd College, Aug. 19, 1977. 

Ronald G. Ehrenberg: professor of economics and 
labor economics, Cornell University, Nov. 1, 1977. 

Ralph F. Frasca: associate professor of economics, 
University of Dayton, Aug. 15, 1977. 

Constantine Glezakos: professor, department of 
economics, California State University-Long Beach, 
Sept. 1977. 

Maury L. Harris: chief, Monetary and Finance 
Division, Federal Reserve Bank of New York, Sept. 
15, 1977. 

Bryan Heathcotte: associate professor of finance, 
American Graduate School of International Manage- 
ment, July 1, 1977. 

E. William Johnson: associate professor of eco- 
nomics, Shepherd College, Aug. 19, 1977. 

Herbert J. Kiesling: professor, department of eco- 
nomics, Indiana University,-July 1, 1976. 

Mordechai E. Lando: chief, Social Surveys Branch, 
Office of Research and Statistics, Social Security 
Administration, May 1977. 

John Lindholtz: professor of marketing, American 
-Graduate School of International Management, July 1, 
1977. 


Fredric C. Menz; associate professor of economics, 
Clarkson College of Technology, July 1, 1977. 

James Mills: associate professor of economics, 
American Graduate School of International Manage- 
ment, July 1, 1977. 

James C. Moore: professor of economics, Purdue 
University, Aug. 1977. 

Donald O. Parsons; professor of economics, Ohio 
State University. i 

Edward J. Ray: professor of economics, Ohio State 
University. 

Wallace Reed: associate professor of accounting, 
American Graduate School of International Manage- 
ment, July 1, 1977. 

Byron G. Spencer: professor of economics, Mc- 
Master University, July 1977. 

Richard M. Thornton: associate professor, depart- 
ment of economics, DePaul University, Sept. 1977. 


Administrative Appointments 


Raveendra N. Batra: chairman, department of eco- 
nomics, Southern Methodist University, Aug. 1, 1977. 

Michael E. Borus, Michigan State University: pro- 
fessor of labor and human resources, and director, 
Center for Human Resource Research, Ohio State 
University, Sept. 1977. . 

W. Richard Bossert: chairman, department of world 
business, American Graduate School of International 
Management, July 1, 1977. 

Henry N. Goldstein: head, department of eco- 
nomics, University of Oregon, Sept. 15, 1977. 

J. T. Scott: coordinator of international programs, 
College of Agriculture, Iowa State University, July 1, 
1977. 

Mordechai Shechter: chairman, department of eco- 
nomics, University of Haifa, Oct. 1, 1977. 

C. William Suver, St. Martin’s College: dean, School 
of Business, Gonzaga University, Aug. 22, 1977. 

Wiliam R. Waters: chairman, department of eco- 
nomics, DePaul University, July 1, 1977. 

Sidney Wertimer, Jr.: provost, Hamilton College, 
Aug. 1, 1977. 


New Appointments 


-H. Sonmez Atesoglu, International Monetary Fund: 
assistant professor of economics, Clarkson College 
of Technology, Sept. 1, 1977. 

John W. Ball: instructor, department of economics, 
lowa State University, Sept. 1, 1977. 

Kenneth Bernauer: economist, Industrial Economies 
Division, Federal Reserve Bank of New York, Aug. 
31, 1977. 

Stanley E. Boyle: visiting professor of economics, 
University of South Carolina, Aug. 16, 1977. 

Ralph J. Brown: professor of economics, Univer- 
sity of South Dakota, Aug. 1977. 

Roland Buck, Texas A&M University: visiting as- 
sistant professor, department of economics, Ohio State 
University. 

Chong-nin J. Chan: assistant professor, department 
of economics, John Carroll University, Sept. 1977. 


MARCH 1978 4 


‘ 
es 
‘i 


VOL. 68 NO. 1 


Carl Chen: assistant professor of economics and fi- 
nance, University of Dayton, Aug. 15, 1977. 

Raymond Cohn, University of Oregon: assistant 
professor of economics, Illinois State University, Aug. 
1977, 

David A. Conn, Miami University (Ohio): visiting 
assistant professor, department of economics, Ohio 
State University. 

Richard Cornwall: adjunct professor, Middlebury 
College, Fall 1977. 

Patrick S. Cotter: assistant professor, department of 
economics, John Carroll University, Sept. 1977. 

Robert Deaver: economist, Public Information 
Division, Federal Reserve Bank of New York, Oct. 
31, 1977. 

Robert A. Driskill, Johns Hopkins University: as- 
sistant professor, department of economics, Ohio State 
University. 

Robert D. Foster, Dalhousie University: associate 
professor of economics, Louisiana Tech University, 
Sept. 6, 1977. 

Marc P. Freiman, Congressional Budget Office: as- 
sistant professor, department of economics, Wayne 
State University, Sept. 1977. 

N. Gail Frey, California State University: assistant 
professor, department of economics, Ohio State Uni- 
versity, 

Irving Gershenberg: associate professor, department 
of economics, Boston State College, Sept. 1977. 

Reuven Glick: economist, Balance of Payments 
Division, Federal Reserve Bank of New York, Sept. 
28, 1977. 

Lawrence H. Hadley: assistant professor of eco- 
nomics, University of Dayton, Aug. 15, 1977. 

Terry Halpin, Michigan State University: assistant 
professor of economics, Illinois State University, Aug. 
1977. 

Alan J. Harrison: assistant professor, department of 
economics, McMaster University, Aug. 1977. 

Harmon H. Haymes, Virginia Commonwealth Uni- 
versity: professor of economics, St. Mary's College of 
Maryland. 

Glenn V. Henderson, Jr., Arizona State University: 
associate professor of finance, Louisiana Tech Univer- 
sity, Sept. 6, 1977. 

Janet Conrad Hunt: visiting assistant professor of 
economics, University of South Carolina, Aug. 16, 
1977. 

John Hurd II: visiting lecturer, department of eco- 
nomics, Williams College, Sept. 1977. 

Keith Ihlanfeldt: assistant professor of economics, 
University of Dayton, Aug. 15, 1977. 

John L. Jurewitz: assistant professor, department of 
economics, Williams College, Sept. 1977. 

Hilda Kahne: professor, department of economics, 
Wheaton College, July 1, 1977. 

M. A. H. Katouzian: visiting associate professor, 
department of economics, McMaster University, July 
1977. 

John F. Kennan: visiting assistant professor, depart- 
ment of economics, McMaster University, July 1977. 

Christopher Klisz: lecturer, department of eco- 
nomics, Wayne State University, Sept. 1977. 
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Jesse M. Levy: economist, Social Surveys Branch, 
Office of Research and Statistics, Social Security 
Administration, July 1977. 

Peter J. McCabe, McMaster University: assistant 
professor of economics, Purdue University, Aug. 1977. 

William McNaught: associate economist, The Rand 
Corporation, Washington, D.C., Aug. 1977. 

Shohreh Majin: lecturer, department of economics, 
Wayne State University, Sept. 1977. 

Lawrence A. Mayer, Fortune Magazine: advisor, 
research and statistics function, Federal Reserve Bank 
of New York, Jan. 1, 1977. 

David Molnar: assistant professor of economics, 
Simmons College, July 1, 1977. 

Josef Molsberger, University of Cologne, Ger- 
many: professor of economics, University of Tue- 
bingen, Germany, Aug. 11, 1977. 

Craig T. Moore: economist, Industrial Economics 
Division, Federal Reserve Bank of New York, Sept. 
12, 1977. 

John K. Mullen: assistant professor of economics, 
Clarkson College of Technology, Sept. 1, 1977. 

Carol D. Norling, Illinois State University: assistant 
professor, department of economics, Wayne State Uni- 
versity, Sept. 1977, 

Martha Paas: fellow in economics, Carleton College, 
Aug. 1977. 

Richard A. Palfin, Western Washington University: 
assistant professor, department of economics, Whit- 
man College, Sept. 1977. 

Jan Scott Palmer, Denison University: visiting assis- 
tant professor, department of economics, Ohio State 
University. 

Coleen Carey Pantalone, Iowa State University: 
assistant professor of economics, Clarkson College of 
Technology, Sept. 1, 1977. 

Joel L. Prakken: economist, Business Conditions 
Division, Federal Reserve Bank of New York, Oct. 3, 
1977, 

Michael D. Rabin: research assistant, economics 
department, The Rand Corporation, July 1977. 

Rati Ram, University of Chicago: assistant profes- 
sor of economics, Ilinois State University, Aug. 1977. 

Barbara Rovello; professional staff, Hudson Insti- 
tute, June 1977. 

Rose M. Rubin, Mississippi State University: assis- 
tant professor, department of economics, North Texas 
State University. 

Javier Ruiz-Castillo, State University of New York- 
Stony Brook: visiting lecturer in economics, Purdue 
University, Aug. 1977. 

Krishan G. Saini: economist, Developing Econo- 
mies Division, Federal Reserve Bank of New York, 
June 27, 1977. 

Robert R. Schneider: assistant professor, depart- 
ment of economics, Williams College, Sept. 1977. 

Bruce A. Seaman, University of Chicago: assistant 
professor, Georgia State University, Jan. 1978. 

Louis Silvia, Michigan State University: lecturer, 
department of economics, Wayne State University, 
Sept. 1977 

Dennis E. Smallwood: economist, economics de- 
partment, The Rand Corporation, July 1977. 
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Kevin C. Sontheimer, State University of New 
York-Buffalo: visiting research professor, department 
of economics, University of Pittsburgh, Sept. 1977- 
Apr. 1978. l 

Wiliam P. Starnes: assistant professor, department 
of economics, Williams College, Sept. 1977. 

Michael L. Visscher, Carnegie-Mellon University: 
assistant professor, department of economics, Ohio 
State University, 

Jimmy Wayne Wheeler, Florida International Uni- 
versity: professional staff, Hudson Institute, Oct. 1977. 

Robert L. Welch, University of California-Santa 
Barbara: assistant professor, department of economics, 
Wayne State University, Sept. 1977. 

G. Thomas West, University of Virginia: visiting 
„assistant professor of economics, Virginia Common- 
wealth University. 

Roberton C. Williams, Jr.: assistant professor, de- 
partment of economics, Williams College, Sept. 1977. 

George E. Wright: assistant professor, department 
of economics, DePaul University, Sept. 1977. 

Tamara M. Woroby: assistant professor, depart- 
ment of economics, McMaster University, July 1977. 

Michael Yokell, University of California-Berkeley: 
senior economist, Solar Energy Research Institute. 


"Leaves for Special Appointment 


Lascelles Anderson, University of Akron: educa- 
tion economist, Harvard Institute for Internatianal 
Development, Harvard University, 1977-78. 

Ernst Baltensperger, Ohio State University: Swiss 
National Bank, Switzerland. 

Charles C. Cox, Ohio State University: research 
fellow, Hoover Institute, Stanford University. 

Elizabeth Erickson, University of Akron: U.S. De- 
partment of Agriculture, Sector Analysis Division, 
Jan. 1977-Sept. 1978. 

Marshall I. Goldman, Wellesley College: Fulbright- 
Hayes visiting professor, Moscow State University, 
USSR, Fall 1977. 

Patricia H. Kuwayama: consultant, Bank for Inter- 


national Settlements, Basle, Switzerland, Nov. 1977- 
July 1978, 

Efthimios Pournarakis, University of Akron: head, 
graduate program, Salonica Graduate School of In- 
dustrial Studies, Salonica, Greece, Sept. 1977-June 
1978. 

Frederick C. Schadrack: deputy director, Division 
of Banking Supervision and Regulation, Board of 
Governors of the Federal Reserve System, Aug. 1977- 
July 1979. 

Donald R. Sherk, Simmons College: international 
economist, Office of International Development 
Banks, U.S. Treasury, Sept. 1, 1977. 

Simón Teitel, Inter-American Development Bank 
and Catholic University of America: visiting fellow, 
Economic Growth Center, Yale University, 1977-78. 


Resignations 


Michael Landsberger, Technion-Israel Institute of 
Technology: University of Haifa, Oct. 1, 1977. 

Arie Melnick, Techninon-Israel Institute of Tech- 
nology: University of Haifa, Oct. 1, 1978. 

Donald W. Ramey, DePaul University, Summer 
1977. 

Rubin Saposnik, Georgia State University: Univer- 
sity of Kentucky, Sept. 1977. 

Larry D. Schroeder, Georgia State University: 
Syracuse University, Sept. 1977. 

Inderjit Singh, Ohio State University: World Bank, 
June 1977. 

Abraham, Subotnik, Technion-Israel Institute of 
Technology: University of Haifa, Oct. 1, 1978. 

Ronald S. Warren, Jr., U.S. Department of Labor: 
assistant professor of economics, University of Vir- 
ginia, Sept. I, 1977. 

John Weicher, Ohio State University: Urban Insti- 
tute, Sept. 1977. 

Daniel Wisecarver, Ohio State University: Harvard 
Institute for International Development, Harvard Uni- 
versity, June 1977. 
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Macroeconomics 
Rudiger Dornbusch and Stanley Fischer, both of the 
Massachusetts Institute of Technology 
1978, 512 pages 

Covering a broad base of standard macro theory, this 
text uses the theory—including topics such as national 
income accounting, aggregate demand and IS-LM 
analysis—to analyze inflation and unemployment. In- 
structor’s Manual by Steven Sheffrin. 


intermediate Microeconomics: Theory, 
issues, and Applications 
Roper LeRoy Miller, University of Miami School of Law 
1978, 544 pages 

The application of microeconomics to current issues 
is illustrated through such topics as revealed prefer- 
ence, real-world production functions, and price and 
income elasticity. The text explains microeconomic con- 
cepts with a minimum use of mathematics. Supple- 
ments include Instructor's Manual and Study Guide by 
Robert Reddall, and Transparency Masters. 
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Microeconomic Analysis of Issues in 
Business, Government, and Society 
Roger L. Beck, University of Alberta 
1978, 288 pages, softcover | 

Articles from The Wall Street Journal are combined 
with learning aids to present 45 issues in micro- 
economic theory. Appendices show how the book can 
be Ee with many microeconomic texts. Instructor’s 
Manual. 
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Also by 


ESSAYS IN ECONOMICS 


VOLUME | 


Theories and Theorizing 
"These essays by the inventor of 
input-output analysis cast light both 
on the man and his work. The 
methodological papers show the _ 
subtle considerations that underlie 
the magnificent simplicity of 
input-output economics. And it will 
be useful to have Leontief’s most 
important theoretical papers brought 
together in one place, both to see his 
work whole, and to remind us that 
despite his warnings against theory 
without measurement, he is an 
outstanding practitioner of the occult 
art of pure mathematical economic 
theory.” 

—Otto Eckstein, Harvard University 
252 pages $12.50 


THE STRUCTURE OF 
AMERICAN ECONOMY 
1919-1939 

An Empirical Application 
of Equilibrium Analysis 


Second Edition, Enlarged 
"The book constitutes a successful 
example of comprehensive 
economic analysis where theory 
goes pari passu with a careful 
utilization of empirical data. 
"Its great teaching is not only that it 
indicates how planning may be 
properly handled but that it also 
demonstrates the extreme difficulty 
and intricacy of this problem.” 
-Econometrica 


264 pages $17.50 


STUDIES IN THE 
STRUCTURE OF THE 
AMERICAN ECONOMY 


Theoretical and Empirical 
Explorations in 

Input-Output Analysis 

“{ This book] is a collection of 
essays by members of the Harvard 
Economic Research Project onthe 
structure of the American economy. 
One would suspect that the results 
of four years of research by sucha 
group would be required reading for 
anyone interested in this field. Such 
is indeed the case. 


“Although broad in scope, this 
volume contains as a single unifying 
theme the attempt to inject more 


realism into the basic Leontief model.’ 
-Southern Economic Journal 
$27.50 


562 pages 


MLE: Shar PE we. 901N. Broadway + White Plains, N.Y. 10603 


M.E. Sharpe, Inc. » 901 N. Broadway « White Plains, N.Y. 10603 


Please send me 


(The publisher will pay postage and handling if cash 
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new from the World Bank 


Experiments in Family Planning 

Lessons from the Developing World 

Roberto Cuca and Catherine S. Pierce 

_ An outgrowth of the international search for more effective methods of 
providing family planning services, this book offers a comprehensive 

review of 96 experimental efforts in the developing world. Included are 

intensive campaigns to increase the acceptance and use of contraceptives, 

monetary payments as incentives, methods of distribution, the integration 

of family planning into other health services and the contribution of mass 

media. $13.50 hardcover, $3.50 paperback 


Interdependence in Planning 

Multilevel Programming Studies of the Ivory Coast 

Louis M. Goreux 

Policy decisions of government officials influence the selection, or mode of 
implementation, of specific investment projects. All such decisions are to 
some extent related and, ideally, should conform with common objectives 
that define national policy. Therefore, a system of economic models in 
order to permit analysis of each component of the economy independently 
is needed. This study designs such a system and uses it to analyze the 
economy of the Ivory Coast. $22.50 hardcover, $5.95 paperback 


new from Resources for the Future 


Public Economics and the Quality of Life 

edited by Lowdon Wingo and Alan Evans 

Drawing upon welfare economics, social choice, consumption theory, and 
cost-benefit analysis, the contributors deal with such topics as the quality 
of life in cities and how' to measure it, the role of public policy and govern- 
ment intervention in improving the quality of life, and the measurement of 
property values and the benefits of envirnomental improvement. $17.95 


Air Pollution and Human Health 

Lester B. Lave and Eugene P. Seskin 

Can air pollution be directly linked to higher death rates in American 
cities? This book analyzes detailed comparative statistics on death rates 
compiled over a ten-year period for most of the major U.S. metropolitan 
areas. In addition to considering the total death rate, they estimate the air- 
pollution-mortality association for deaths from respiratory diseases, vari- 
ous types of cancer, and cardiovascular complaints. $22.50 
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Food, Stamps, and Income Maintenance 
evaluates the effects of the Food Stamp pro- 
gram on recipient well-being and related bene- 
fits for taxpayers and the food industry. It also 
evaluates recently adopted food stamp reforms 
and advances our practical understanding of the 
relative merits of providing cash versus in-kind 
assistance. The policy implications of this study 
are especially applicable to current proposals 
to extend public assistance to all families. 
Among the book's significant contributions are: 
A detailed consideration of regulations and ad- 
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FOOD, STAMPS, AND INCOME MAINTENANCE 
By MAURICE MACDONALD 
A Volume in the INSTITUTE FOR RESEARCH ON POVERTY POVERTY POLICY ANALYSIS Series 


ministrative practices that affect program per- 
formance; assessment of the nutritional effec- 
tiveness of food stamps versus cash transfers; 
examination of the role of the food stamp pro- 
gram in the larger income-maintenance system; 
empirical analyses of program participation and 
of the contribution of food stamps in reducing 
poverty. 

1977, 168 pp., cioth: $13.00/£8.45 

ISBN: 0-12-464050-8; 

paper: $5.95/£3.95 ISBN: 0-12-464052-4 


EARNINGS CAPACITY, POVERTY, AND INEQUALITY 


By IRWIN GARFINKEL and ROBERT H. HAVEMAN 


A Volume in the INSTITUTE FOR RESEARCH ON POVERTY MONOGRAPH Series 


As an alternative to the current money in- 
come measure of poverty, and as a step in the 
development of a better measure of poverty, 
Earnings Capacity, Poverty, and Inequality pre- 
sents a new measure of the economic status of 
a household. Called an earnings capacity meas- 
ure, it indicates the amount of income which a 
household would generate if its capabilities 
were fully used. The book uses this new meas- 
ure to explore several issues: Differences in the 
utilization of earnings capacity by families on 


the basis of age, race, sex, family status, and 
economic status; the contribution of these dif- 
ferences in utilization to economic inequality; 
the demographic composition of the money in- 
come vs. the sarnings capacity poor; the extent 
to which various public incorne transfer pro- 
grams target benefits on the earnings capacity 
poor and the money income poor. 


1977, 136 pp., $12.00/£7.80 
ISBN: 0-12-275850-1 


THE NEW JERSEY INCOME-MAINTENANCE 


EXPERIMENT, Volume 3 


Edited by HAROLD W. WATTS and ALBERT REES 


A Volume in the INSTITUTE FOR RESEARCH ON POVERTY MONOGRAPH Series 


This is the third of a three-volume set that 
contains revisions of the research that consti- 
tuted the Official Report to the Office of Eco- 
nomic Opportunity on the New Jersey Grad- 
uated Work Incentive Experiment. 


CONTENTS: PART |: EXPENDITURES, HEALTH, 
& SOCIAL BEHAVIOR. W. J. Baumol, An Over- 
view of the Results. W. Nicholson, Expenditure 
Patterns: A Descriptive Survey. J. Wooldridge, 
Housing Consumption. D. J. Poirier, The Deter- 
minants of Home Buying. C. E. Metcalf, Con- 
sumption Behavior: Implications for a Parma- 
nent Program. M. J. Lefcowitz and D. Elesh, 
Health and Medical Care Utilization. §. H. 
Kerachsky, Health and Medical Care Utilization: 
A Second Apprcach. A. Middleton and V. L. 
Allen, Social Psychological Effects. J. Ladinsky 
and A. Wells, Social Integration, Leisure Ac- 
tivity, Media Exposure, and Lifestyle Enhance- 
ment. G. G. Cain, Fertility Behavior, J, H, 
Knudsen et al., Household Composition. PART 


Il; VALIDITY AND GENERALIZABILITY OF THE 
EVIDENCE. /. Garfinkel, Effects of Welfare Pro- 
grams on Experimental Responses. A. Avery, 
Effects ot Welfare “Bias” on Family Earnings 
Response. W. Nicholson, Relationship of Fe- 
male Labor-Supply Characteristics of the Ex- 
perimental Sample to Those of Other Samples. 
H. W. Watts and J. Mamer, Analysis of Wage- 
Rate Differentials. W. Nicholson, Differences 
among the Three Sources of Income Data. C. E. 
Metcalt, Predicting the Effects of Permanent 
Programs from a Limited Duration Experiment. 
D. J. Poirier, Characteristics of Attriters Who 
Took the Attrition Interview. C. E. Metcalf, Sam- 
ple Design and the Use of Experimental Data. 
H. W. Watts et al., Site Selection, Representa- 
tiveness of the Sample and Possible Attrition 
Bias, . 

1977, 504 pp., $29.50/£20.95 

ISBN: 0-12-738503-7 
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NATURAL RESOURCES, UNCERTAINTY, AND GENERAL 
EQUILIBRIUM SYSTEMS essays ın memory oF RAFAEL LUSKY 


Edited by ALAN S. BLINDER and PHILIP FRIEDMAN 


CONTENTS: NATURAL RESOURCES. J. G. Riley, 
Resource Depletion with Technological Uncer- 
tainty and the Rawlsian Fairness Principle. R. M. 
Solow, Monopoly, Uncertainty, and Exploration. 
UNCERTAINTY. F. D. Arditti and Y. C. Peles, Lev- 
erage, Bankruptcy, and The Cost of Capital. 
R. D. Blair and A. A. Heggestad, Price Dis- 
crimination Under Uncertainty. P. Diamond, I|n- 
surance Theoretic Aspects of Workers’ Com- 
pensation. H. Levy, Multiperiod Stochastic 
Dominance with One-Period Parameters, Liq- 
uidity Preference, and Equilibrium in the Log- 
Normal Case. E. Sheshinski, Adverse Selection 
and Optimum Insurance Policies. GENERAL 
EQUILIBRIUM SYSTEMS: STABILITY, OPTI- 
MALITY, AND DISTRIBUTION. A. S. Blinder, 
A Difficulty with Keynesian Models of Aggregate 


Demand. F. M. Fisher, Continuously Dated 
Commodities and Nontatonnement with Produc- 
tion and Consumption. P. Friedman, An Ex- 
change Model of Bilateral Trade. P. A. Samuel- 
son, When It Is Ethically Optimal to Allocate 
Money Income in Stipulated Fractional Shares. 
POLICY AND APPLICATIONS. M. Connolly, 
Optimal Taxes on Foreign Lending. /. Luski 
and D. Levhari, Monopoly, Regulation, Waiting 
Lines, and Investment in Service Capacity. 
G. S: Maddala, Identification and Estimation 
Problems in Limited Dependent Variable Mod- 
els. P. Musgrove, An Extended Linear Perma- 
nent Expenciture System (ELPES). 


1977, 288 pp., $22.00/£15.60 
ISBN: 0-12-106150-7 


ARROW IMPOSSIBILITY THEOREMS 


By JERRY S. KELLY 


What criteria should we expect to be satisfied 
by a "good" procedure for making social 
choices on the basis of individual preferences? 
Given a list of such criteria, do there exist any 
procedures satisfying all of them? In 1950, 
Kenneth J. Arrow exhibited a set of apparently 
reasonable criteria and a proof that they could 
not be jointly satisfied. This was the start of a 
very vigorous industry of constructing impossi- 
bility theorems about social choice. This book 
is an effort to systematically organize these re- 
sults, especially the large number of very recent 
theorems. 

Despite its sources in political and economic 
theory, this material does not require any pre- 
vious background in these fields. Nor is the 
formal mathematical background required very 
extensive. Bits and pieces of logic, set theory 
and the theory of binary relations are used, and 


the main results needed are presented here in 
a Mathematical Appendix. 


CONTENTS: Framework. Decisiveness. Sim- 
plicity: Conditions. Simplicity: Impossibility 
Theorems. Conditional Decisiveness. Strategy- 
Proofness. Domain: Part I. Domain: Part H. 
Rights Exercising. Unsolved Problems. Mathe- 
matical Appendix. 


1977, 208 pp., $17.50/£12.40 
ISBN: 0-12-403350-4 


Send payment with order and save postage plus 
50¢ handling charge. Orders under $15.00 must 
be accompanied by payment. 


Prices are subject to change without notice. 


U.S. customers please note: On prepaid orders 
—payment will be refunded for titles on which 
shipment is not possible within 120 days. 
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ACADEMIC PRESS, INC. 


A Subsidiary of Harcourt Brace Jovanovich, Publishers 


111 FIFTH AVENUE, NEW YORK, N.Y. 10003 
24-28 OVAL ROAD, LONDON NW1 7DX 


Please send me the following: 

__.copies, MacDonald: Food, Stamps, and 
Income Maintenance 

— copies, Garfinkel/Haveman: Earnings 
Capacity, Poverty, and Inequality 

___copies, Watts/Rees: The New Jersey 
Income-Maintenance Experiment, 
Volume 3 

-— copies, Blinder/Friedman: 
Natural Resources, Uncertainty, 
and General Equilibrium Systems 

__copies, Kelly: Arrow Impossibility Theorems 


Check enclosed__ Bill me__ 


NAME 
ADDRESS 
CITY/STATE/ZIP 


New York residents please add Sales tax. 
Direct all orders to Mr. Paul Negri, Media Dept. 


AmerEcoRev/3/78 P 7 
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' Current issues in the 
'-Amèérican Economy, 
:-1978-1979. Edition b 
“Edited ‘by Robert. Puth, Univer- 
“sity. of New Hampshire b 

; 1978: < Paper, 368 pages 
“Current Issues’ An the American 
KEGBHomy, 1 978-1979 Edition is 
a collection of ‘readings expos- 
ing “students. ‘tor a. full range of 
-, opinions on issues chosen for 
‘their ‘timelinéss, significance, 
and readability’ to students atthe, 
_ introductory level. Many selec- 
tions are by. leading economists 


p ` who represent the most recent 
-scholarship in their, fields. The 

r book covers both macro- and 
"microeconomic topics making it 
‘a superb supplement in either . 
one- or two-term principles 
, courses. doar 7 
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Scarcity and Freedom 

An Introduction to Economics 
Heinz Kohler, Amherst College 

1977 Paper 549 pages 
Students study all major principles, 
concepts and issues by probing 3 al- 
ternative socio-economic systems — 
the market economy, the centrally 
planned economy, the intentional 
community. The text deals not just 
With the U.S. economy, but with the 
Soviet Union and other systems. Chap- 
ter summaries, lists of key terms, re- 
view questions, and a glossary help 
students absorb their reading. Instruc- 
tor’s Manual. 


Introductory Economics, 
Third Edition 

Sanford D. Gordon, State University 
of New York, Albany 

George G. Dawson, Empire State Col- 
lege 
1976 


Paper 640 pages 


Economics, 
Second Edition 

„Daniel R. Fusfeld, University of Michi- 
gan 
1976 


Case 912 pages 


mariannage EARRA, eE. orema, 


Economics 


Problems in Political 
Economy 

An Urban Perspective, 
Second Edition 

Edited by David M. Gordon, New 
School for Social Research 

1977 Paper 550 pages 
Problems in Political Economy is a 
reader that (1) considers current urban 
economic problems from a radical per- 
spective, and (2) compares radical lib- 
eral, and conservative views. Included 
are selections by leading economists, 
political scientists, sociologists, and 
others (Daniel Moynihan, Alice Rivlin, 
Elliot Liebow, Jimmy’ Breslin, Paul 
Sweezy ). , 


The Politicized Economy 
Michael H. Best and Willlam E. Con- 
nolly, both of the University of Massa- 
chusetts, Amherst 
1976 Paper 265 pages 
Labor Market Segmentation 
Edited by Richard C. Edwards, Univer- 
sity of Massachusetts, Amherst 
Michael Reich, University of California 
at Berkeley 

David M. Gordon, New School for 
Social Research 
1975 Paper 298 pages 
Caveat Emptor! 

An introduction to 

Consumer Problems 

Roger M. Swagler, University of Ten- 
nesee 
1975 


Paper 269 pages 


For detaiis or sample copies, 
call us toll free: 800-225-1388. 


in Massachusetts, call collect: 


Lexington, Massachusetts 02173 


Sales Offices: Atlanta, Ga. 30318 


617-862-6650, ext. 1344. 
D.C. Heath and Company 

Home Office: 125 Spring Street, 

/ J Rockville, Md. 20852 / St. Louis, Mo. 

idad 63132 / San Antonio, Texas 78217 

Novato, Calif. 94947 / Toronto, 

HEATH ontario M5H 189 
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EBGORGRICS OF SOGLAL, LYSOL» 3rd Edition 
RICHARD W, LEFTWICH & 
ANSEL Mi, SHARP, Both of Oklahoma State University 


This book consists of 13 important current social issues arranged in a 
sequence that provides for a logical exposition of elementary economic 
principles. In this third edition all data has been updated in coverage and 
content including the new Student Guide and Workbook. A Teacher's 
Manual ts available to adopters. Paperbound (February) 


ne ete 


MANAGERIAL, E EGONOMTGS: 
ANALY SLS AND GASES. sth Edition 
WILLIAM Ri. WEN RY, ‘Georgia State University, and 

the late Wa WARREN HAYNES 
This text demonstrates how selected concepts from economics can be 
used in managerial decision-making. An abundance of improved and ex- 
panded problems and cases allow the student to make practical applica- 
tions of these concepts. An Instructor’s Manual is available to adopters. 
. (March) 
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Available: 


Economic Forces at Work 
Selected Works by Armen A. Alchian 


A long-needed collection of Alchian’s major papers, 
including his seminal “Uncertainty, Evolution and 
Economic Theory.” Armen A. Alchian is Professor of 
Economics at UCLA and coauthor of the textbook 
University Economics. Hardcover $10.00, 

Paperback $3.50. 


The Theory of Idle Resources 
By W. H. Hutt 


A telling attack on Lord Keynes’ concept of 
unemployment—first published in 1939, now revised 
and updated. This edition includes an Addendum on 
“The Concept of Idle Money.” A pioneering classic 
that will continue to provoke controversy — and serious 
thought—for years to come. Hardcover $8.95. 


Economic Calculation Under Inflation 


Provocative insights for businessmen, government 
officials and individual consumers on how to make 
economic decisions when economic information is’ 
seriously, and continually, distorted by inflation. 
Includes papers by William T. Baxter, Solomen 
Fabricant, William H. Fletcher, W. Allen Spivey and 
William J. Wrobleski, Robert T. Sprouse. 
Hardcover $8.95. 


LibertyPress LibertyClassics 


We pay postage on prepaid orders. 
To order these books, or for a copy 
of our catalog, write: 
LibertyPress/LibertyClassics 

7440 North Shadeland, Dept. 101 
Indianapolis, Indiana 46250 
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-= Economics textbooks 
from HBJ: 


we help take the dismal 





ECONOMICS 
The Way We Choose 
PAUL W. BARKLEY, Washington State University 


“The Barkley text is unusually well written, to the 
point, and in Unambiguous language. In addition 
to the concise summaries and interesting ques- 
tions at the end of each chapter, the author 
includes excellent contemporary problems which 
can serve as a departure for classroom discus- 
sion. The biographies, notes of interest set off 
within chapters, size of print, graph work, and 
physical layout of the text are superior. Before 
choosing Barkley, | carefully examined many cur- 
rent texts, searching for the most readable, 
straightforward, uncomplicated text which can 
best serve the needs of the typical college stu- 
dent. Barkley answers that description.” 

-Robert Paul Volyn, Wagner College 

652 pages 

Accompanied by Study Guide/Instructor’s 
Manual/Test Booklet/and Transparency Masters 


Also available in two-volume paperbound format, 
each with its own set of ancillary materials: 
INTRODUCTION TO MACROECONOMICS 
Paperbound. 418 pages 
INTRODUCTION TO MICROECONOMICS 
Paperbound. 328 pages 


HARCOURT 
BRACE 
JOVANOVICH, 


INC. [ET] 


New York è San Diego e 
Chicago e San Francisco e Atlanta 


outof the science. 


In new editions: 


MONEY AND THE ECONOMY 
Fourth Edition 
JOHN J. KLEIN, Georgia State University 


A careful and thorough revision of Professor 
Klein's widely used and highly respected introduc- 
tion to morey and banking. Important changes in 
this edition include the extension of the income 
determination model to include aggregate 
demand and supply curves; an extensive revision 
of the charter on commercial banking structure, 
including a new discussion of the relationship 
between member and nonmember banks; and 
added emphasis on the difficulties of policy 
determination. 624 pages 


MACROECONOMIC ANALYSIS 
Fourth Edition 
EDWARD SHAPIRO, University of Toledo 


Carefully worded explanations and useful dia- 
grams remain the main expository tools of this 
strikingly clear treatment of the essentials of mac- 
roeconomic measurement, theory, and policy. 
Major substantive changes in this new edition 
include a reduction of the material on national 
income accounting to one chapter; a new chapter 
extending the IS-LM model to incorporate interna- 
tional trade and the balance of payments; and a 
new chapter on the aggregate supply function. 
594 pages 
Accompanied by Study Guide 
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NO MORE TRADEOFFS 
m VW FROM DUXBURY? i 
ECONOMICS FOR THE CITIZEN 


- by Robert Persons, Sue N. Atkinson, and Robert Rouse 


he text that solves the problem of settling for a one-term principles 

text. You shouldn’t have to settle for a one-term principles text, you should be able 

to select one. . . one in which you don’t have to trade off coverage for a good writing 
style, or applications for theory. Now, you can select ECONOMICS FOR THE CITIZEN. 
A balanced presentation of micro- and macroeconomics. Chances are that 
your one-term students may never take another economics course. So, it is especially im- 
portant for these students to get a basic grounding in economics that is as balanced and as 
unbiased as possible. ECONOMICS FOR THE CITIZEN offers down-to-earth coverage 
of some of the most critical policy questions facing concerned citizens today. Students dis- 
cover that both micro- and macroeconomics are crucial for making informed decisions on 
policy in both the public and the private sectors. A balanced and basic knowledge of eco- 
nomic principles makes understanding and interpreting current events that much easier 
and more interesting for your students. 
The writing style helps make the text interesting and casy for students to 
wnuderstand. Robert Persons was a writer at Business Week for five years before return- 
ing to college teaching, and he and his co-authors (all of whom have taught the one-term 
economics course for many years) have made a special point of writing for non-majors with- 
out talking down to them. 
Format: 8-1/2 x 9. Paperbound. Approximately 400 pages. Spring, 1978. Study Guide 
and Teachers Manual available. 


or more information on this and other Duxbury texts, or for consideration of your 
manuscript-in-progress/ideas for future titles, contact Economics Editor, Patrick 
Fitzgerald, at Duxbury Press, 6 Bound Brook Court, North Scituate, MA 02060. 


I'M TIRED OF MAKING TRADEOFEFS? 
Please send me a REVIEW COPY of ECONOMICS FOR THE CITIZEN for adoption con- 
sideration as a required text for my course: —UU eee 





COURSE NUMBER/COURSE TITLE 
The estimated student enrollment for this course is 

NEA es oe. DCT ITTICUE | 

School 

City 

Detach and mail to: Box AER-M8 





State ip 


DUXBURY PRESS, 
10 Davis Drive, Belmont, CA 94002 
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New publication from the IMF... 


GOVERNMENT FINANCE STATISTICS YEARBOOK 
Volume I (278 pages) 


The Yearbook is designed to lay the groundwork for more uniform compilation of 
government finance statistics and provide users with internationally comparable data on 
government operations. It brings together for the first time detailed data on revenues, 
grants, expenditures, lending, financing, and debt of central governments, and indicates the 
amounts represented by social security funds and extrabudgetary operations. Also provided 
are information on the institutional units of government and the accounts through which 
they operate, and lists of sources of information, nonfinancial public enterprises, and public 
financial institutions. Detailed data for one to three years are provided for about 90 
countries, and derivation statements for about half the countries indicate the national sources 
drawn upon and the adjustments made to bring the data ta the internationally comparable 
standards used in the Yearbook. These standards are explained in a brief introduction, which 
is presented in French and Spanish as well as in English, as are the main statistical headings. 
Summary data on state and local government finances are provided for about one third of the 
countries. To facilitate intercountry comparisons, data are also presented in world tables, 
which show for each country major components as a per cent of total revenue and 
expenditure of the central government. 

Price: $10.00 ($4.00 to university libraries, faculty members, and students) 

Address all orders and inquiries to 

The Secretary 
International Monetary Fund, Washington, D.C. 20431 U.S.A. 








Income Distribution Policy in 


Developing Countries 
A Case Study of Korea 


Irma Adelman & Sherman Robinson. How much can 
actually be done to improve the distribution of income 
in developing countries? In seeking an answer to this 
question, the authors have developed a dynamic 
general-equilibrium model that provides a laboratory 
for investigating the potential impact of standard policy 
instruments and programs intended to improve the rela- 
tive and absolute incomes of the poor. The model is 
rooted in an actual economy—that of the Republic of 
Korea. $12.50 


Stanford University Press 








Please mention Tue AMERICAN Economic Review When Writing to Advertisers 


xi 








TheWorld Economy: 


History and Prospect 


By W. W. Rostow 


This monumental study is an account of the world economy since the eighteenth 
century, an analysis and prescription for the future, and a challenge to the reigning 
neo-Keynesian theories of income determination and growth. 

Looking back over the past two centuries, W. W. Rostow analyzes world popu- 
lation expansion, industrial production and trade, and price and relative price 
movements. He gives a detailed description of the Kondratieff long cycles in the 
relative scarcity and abundance of food and raw materials and examines the 
changing pattern of business cycles over the whole sweep of modern economic 
growth. Short economic histories of the twenty national economies responsible for 
80 percent of the world’s production are also included. 

In examining prospects for the future, Rostow argues that the critical period for 
industrial civilization lies in the next twenty-five years and that what we do in the 
coming generation will determine the future of industrial civilization. 

No other economic history of this depth and breadth exists. It will become a 
reference for economists, economic historians, and other social scientists. 


900 pages, 275 tables, 157 charts 
$40.00 


Texas Press 


University of Texas Press 
Box 7819 
Austin, Texas 78712 
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Marginal 
Workers, 





Marginal Jobs 


The Underutilization of American 
Workers 

By Teresa A. Sullivan 

Foreword by Philip M. Hauser 

In a significant contribution to the theory 
of underutilization, Teresa A. Sullivan 
develops a new method of measuring 
underemployment which makes the crit- 
ical distinction between marginal work- 
ers and marginal jobs. She analyzes 
1960s and 1970s census data to deter- 
mine the relative effects of population 
composition and job structure on levels 
of employment. 

296 pages, 35 tables, $17.95 


Border 
Boom Town 


Ciudad Juarez since 1848 

By Oscar J. Martinez | 
Border Boom Town traces the social 
and economic evolution of Ciudad 
Juarez, the largest city on the U.S.- 
Mexican border and one of the fastest- 
growing urban centers in the world. 
The author discusses the interdepen- 
dence of Juarez and El Paso, the ef- 
fects of the waves of Mexicans who 
migrate through the city en route to the 
United States each year, and efforts to 
integrate the northern Mexican frontier 
into the national economy. 

280 pages, illustrated, $12.95 


The Chicano 
Worker 


By Vernon M. Briggs, Jr., 

Walter Fogel, 

and Fred H. Schmiat 

This incisive analysis of the labor mar- 
ket experience of Mexican American 
workers reports on Chicano labor force 
participation, distribution of employ- 
ment, and various indices of earnings 
as well as such factors as history, fam- 
ily size, health, and culture. 

144 pages, 22 tables, $9.50 








Forthcoming: 


Employment 


of Blacks 
in the South 


Edited by F. Ray Marshall 

and Virgil L. Christian, Jr. 

This volume is the result of an extensive 
study of employment patterns among 
black workers in the South in the 1960s. 
It includes contributions by specialists 
who are concerned with rural problems, 
agriculture, state and local government 
employment, federal jobs, the econom- 
ics of employment discrimination, and 
comparisons between the South and 
other recions. 

Fall, 1978 
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A new textbook 
examines the 
international... 


A Micro-Macro Approach 
By A. Ross Shepherd, University of 
Missouri-Kansas City 


Basic economic theory that 

illuminates real-world policy making 

and daily occurrences in international 
pr 9 exchange is emphasized. 

By building directly on basic micro 
and macro theories, the book 
economics courses. Althougha 

theoretical, systematic approach is 
presented, only introductory 
economics and an elementary 
algebra background are required. 
The book provides particularly 


thorough discussions of comparative 
advantage, barriers to international ` 
pe Wit i exchange, exchange of financial 
eC REH assets and national policies and 

WY LAY ACS national equilibrium. 

Clear writing and innovative 
diagrams facilitate student learning. 
Reader participation is encouraged 
with suggested analytical exercises 
immediately following the discussion 
of principles. 

January, 1978/256 pp. /6%x9%" 
$13.95/8530-6 




















CONTENTS 
Introduction 6. Comparative Advantage — 12. An Income-theoretic Model 
1. The Rationale for the Gains from Trade of a Trading Country 
International Exchange 7. Barriers to International 13. National Policies and National 
2. The Balance of Payments Exchange Equilibrium: | 
The Microeconomics of 8. The Trade Offer Curve 14. National Policies and National 
International Exchange Analysis Equilibrium: II 
3. A Price —Theoretical Model 9. The Non-speculative 15. International Equilibrium 
of Exchange Exchange of Financial Assets International Payments System 
A. Free Trade 10. The Speculative Exchange 16. Adjustment-liquidity 
5. Comparative Advantage—the of Financial Assets Mechanisms 
Direction of Free Trade 11. Internationa! Exchange under 17. International Payments 
Monopoly Systems in the Twentieth 
The Macroeconomics of Century 


international Exchange 


For further information or an examination copy to consider 
for adoption, send your course title, number of students, 

and name of current text along with your name and address to 
BOYD LANE/MERRILL, Box 508, Columbus, Ohio 43216. 


Charles E. Merrill Publishing Company 
A Bell & Howell Company 
Columbus, Ohio 


Beus HOWEL 


OXFORD Publishers of 
UNIVERSITY Fine Books for 
PRESS Five Centuries 





AN INTRODUCTION TO ECONOMIC THEORY: Microeconomics 

A. ASIMAKOP-JLOS, McGill University. Adopting a critical approach to standard neoclassical 
theory, this irtermediate-level text analyzes such topics as the determination of price in 
different types of market structures; the theory of consumer behavior; the theory of production 
and cost; the cistribution of income; general equilibrium theory; and welfare economics. 


April 1978 512 pp.; 116 diagrams ' $15.00 


CORPORATE AND GOVERNMENTAL DEVIANCE 


Problems o Organizational Behavior in Contemporary Society 

Edited by M. DAVID ERMANN, University of Delaware, and RICHARD J. LUNDMAN, Ohio 
State Universi-y. During the past five years there have been numerous reports of deviant acts by 
large organiza-ions, including police homicide, illegal corporate campaign contributions, and 
negligence thet causes 100,000 work-related deaths per year. This reader collects some of the 
best writing oa these subjects. 


1978 256 pp. paper $3.50 


MARXISM AND THE METROPOLIS 


New Perspectives in Urban Political Economy 

Edited by WIELIAM K. TABB, Queens College, The City University of New York; and LARRY 
SAWERS, The American University. Twelve original papers represent the best of a growing 
radical literature on contemporary urban issues, including technology and organization of the 
metropolis and urban redevelopment policies. 


1978 384 pp. cloth $10.00 paper $5.50 


KARL MARX: Selected Writings 

Edited by DAVID MCLELLAN, University of Kent. “In an overcrowded field, McLellan’s ‘Selected 
Writings’ of karl Marx is in a class by itself.” —Lloyd I. Rudolph, University of Chicago. 
“Comprehensve, well-selected extracts. Invaluable, timely.” —Paul Thomas, University of 
California, Be -keley 


1977 640 pp. cloth $12.00 paper $6.00 
LEADING ISSUES IN ECONOMIC DEVELOPMENT 
Third Editicn 


GERALD M. MEIER, Stanford University. “Excellent job of keeping with current issues, such as 
employment, income distribution, transfer of technology, and migration.” —William F. Steel, 
Vanderbilt Unversity 


1976 880 pp.; tables paper $11.00 


THE JOYLESS ECONOMY 


An Inquiry nto Human Satisfaction and Consumer Dissatisfaction 


TIBOR SCITOWSKY, Stanford University. “Altogether this is a brilliant contribution to welfare 
economics... ~The Economist. “A superb book, full of insights and vignettes that are im- 
mensely stimt_ lating... A book that one must absolutely read.”—Jagdish Bhagwati, Massachu- 
setts Institute >f Technology 


1976 (paper 1°77) 334 pp.; tables cloth $11.95 paper $3.95 
Prices and publication dates are subject to change. 


OXFORD UNIVERSITY PRESS 200 Madison Avenue 
New York, New York 10016 
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New Economics 
“Publications CAEI 


THE AEI ECONOMIST 
Edited by Herbert Stein 
Get a perspective on current economic policy issues 
from Professor Herbert Stein, former chairman of the 
Council of Economic Advisers. Dr. Stein, an AEI resident 









i 
a 
Sa * 


scholar and the A. Willis Robertson Professor of Economics 
at the University of Virginia edits and in large part writes a 
new monthly newsletter, The AEI Economist. 


CONTEMPORARY ECONOMIC PROBLEMS 1977 
Edited by William Fellner ` 
A collection of studies on economic problems facing the 
United States with chapters by: 

Phillip Cagan W Herbert Stein W William Fellner 
Geoffrey H. Moore W Marvin H. Kosters W D. Gale Johnson 
Gottfried Haberler W Marina v. N. Whitman 

. Barry R. Chiswick 





428 pages / $6.75 


LI 


Please send me. _ Copies of Contemporary 
Economic Problems 1977. % 


L] Enclosed is $1.00 for the next issue of The AEI 
Economist. 


L] Enclosed is $10 for a one-year subscription (12 issues) 
to The AEI Economist. 


Name 

Address 

City = 

State c a 4 0 
Payment must accompany orders under $10. 


American Enterprise MECA for Public Policy Research 


Department 110 1150 Seventeenth Street, N.W. 
Washington, D.C. 20036 
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Essays in Public Economics 

The Kiryat Anavim Papers 

edited by Agnar Sandmo, Norwegian School 
of Economics and Business Administration 
An exploration of public economics. 

Available now: LC77-7 ISBN 0-669-01424-9 


Stabilizing World Commodity Markets 
Analysis, Practice, and Policy 

edited by F. Gerard Adams, Sonia Klein, 
University of Pennsylvania 


' This book examines the problem of world 


commodity markets and develops a model of such 
markets. 

Available now: LC 77-7805 ISBN 0-669-01622-5 
Breadth and Depth in Economics 

Fritz Machlup — The Man and His Ideas 

edited by Jacob Dreyer 

Distinguished contributors discuss Fritz 
Machlup’s contributions on a wide variety of 
topics. 

Available now: LC 77-238 


Lexi 


ISBN 0-669-01430-3 


on 


NEW FROM CALIFORNIA 


The Inequality of Pay 
E. H. Phelps Brown 





CXINGTLON 
World Energy Markets and OPEC Stability 00 
Ali Ezzati, Brookhaven National Laboratory (o) 
This book presents a framework for analyzing 


energy policy issues and world energy markets. 
Available now: LC 77-14615 ISBN 0-669-01950-x = 


WH 


Scarcity, Energy, and Economic Progress 
Ferdinand E. Banks, University of Uppsala 

This book examines the political implications of 
natural resources and provides quantitative 
techniques for analyzing commodity markets. 
224pp. $18.00 LC77-4630 ISBN 0-669-01781-7 


How Energy Affects the Economy 

edited by A. Bradley Askin 

A discussion of the relationship between the 
energy sector and the economy. 

Available now:. LC 77-70084 ISBN 0-669-01365-x 


Lexington Books 

"D. C. Heath and Company 
125 Spring Street 
Lexington, MA 02173 


HEATH (212) 924-6460 (617) 862-6650 


Call our toll-free number 
(800) 428-9292 


~ 


Why does or should any one person earn eight times as much as another? The 
economist’s answer relies mainly on supply and demand, but the sociologist finds more 
significance in the differentiation of the labor force. This book examines both these ways 
of accounting for the inequality of pay. 


360 pages, $16.50 


Contemporary Japanese Budget Politics 
John Creighton Campbell l 


In this first full-scale account of budgeting in a non-Western nation and the most 
penetrating dissection of Japanese governmental process yet to appear, Campbell 


discusses the characteristics, interests, and strategies of each major institutional 
participant. 


325 pages, 17 tables, 4 charts, $15.75 


Nigerian Capitalism 
Sayre P. Schatz 


Schatz analyzes the political economy of Nigeria, both to assess its current position and 
to propose a development plan for the final quarter of the twentieth century. 


, 306 pages, 23 tables, $19.50 
At bookstores 


UNIVERSITY OF CALIFORNIA PRESS BERKELEY 94720 
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Latest in theoretical thinking.. 





DUALITY, SEPARABILITY AND FUNCTIONAL STRUCTURE: 
Theory and Economic Applications 


Charles Blackorby, University of British Columbia, Daniel Primont, University of Mas- 
sachusetts, Boston, and University of British Columbia and R. Robert Russell, University of 
California, San Diego 

Defining the concepts and uses of structured functions, the authors clarify the alternative 
notions of separability which induce structure; state and prove the theorems on functional 
representations; and discuss uses and implications of functional structure, proving the 
relevant theorems. 

1977, 364 pp., $35.00, 0-444-00235-9 


A NEW ECONOMIC ERA 


George Katona and Burkhard Strumpel, Free University of Berlin 

By analyzing consumer behavior, the authors show how psychological forces create 
economic trends. The significance of this interdisciplinary study is lasting. The medium-range 
perspective, spanning approximately the forty years from 1950 to 1990, shows how the 
volatility of the consumer in this decade has resulted in the wide fluctuations and the 
turbulence of our economy, and subsequently how these developments will affect the future 
economy. 

In prep: Feb. 1978, 192 pp., 0-444-00258-8 


JOURNAL OF POLICY MODELING 

A Social Science Forum of World Issues 

Dr. Antonio Maria Costa, Center for Development Planning, United Nations 

Addressed to international policy issues, and focused on the interdependence of socio- 
economic activities over time, space and among sectors, the journal seeks to improve the 
ability of the social sciences to contribute to the betterment of human being. Covering new 
analytical techniques, recent methodological developments, and the latest empirical find- 
ings, the journal is an important forum for academicians and decision-makers of development 
change in both private and public sectors. 

1978, Vol. 1 (3 issues), $40.00 


ELSEVIER NORTH: HOLLAND™ 


52 VANDERBILT AVENUE NEW YORK, NEW YORK 10017 
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“An often stinging commentary on 
social policy...it is hard to think of 
amore useful book for putting our 
current unemployment problem. 
in perspective” rover L. Heilbroner 


‘Finally a book of history that surveys what it has been like to be 
without a job. John Garraty has written it with insight and judg- 

ment throughout, and he is as good in his assessment of economic 
thinkers as of public policy. His final chapter on the evils of unemploy- 
ment and inflation today is itself worth the admission price.’ 


EMPLOYMENT 
UMN HISTORY 


omic Thought 
Eco Public Policy 


John A.Garra 


COLUMBIA UNIVERSITY 






Unemployment in History is 
the work of a major historian 
and the first book to study 
how the problem of people 

out of work has been under- 
stood and dealt with in 

the western world. Professor 
Garraty tells how attitudes and 
perceptions of joblessness have 
changed; what economists and 
philosophers have written 
about the problem over the 
centuries; what public officials, 
heads of state and politicians 
have said and done about 
unemployment; and how effec- 
tive the various ‘‘cures™ have 
been. He concludes with bold interpretations of what 
is happening today, examines the conflicting concerns 













of unemployment and inflation, and presents new WE WANT 
insights on how to deal with probably the most threat- 
ening problem confronting industrial nations today. BS 


“A very original and path-breaking work...a must book 
for the economic and social historian, but also for all 
readers interested in the history of ideas and in politics.” 





— Francois Crouzet 
r3 $15.00 at bookstores or P 
{Æ Harp er & Row direct from the publisher 
1877 10 E. 58rd St., New York 10022 
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ECONOMIC ANALYSIS OF TRANSPORTATION 
NOISE ABATEMENT 

Jon P. Nelson, Pennsylvania State University 

A comprehensive analysis of attempts to abate noise 
emitted by jet aircraft and large trucks. Based on 
econometric models of residential property values, 
the author develops new measures of noise abate- 
ment benefits and analyses the cost and policy bene- 
fits of current policy proposals. ca. $17.50 


REGIONAL IMPACTS OF RISING ENERGY 
PRICES 
William H. Miernyk, Regional Research Institute, 
West Virginia University; Frank Giarratani, George- 
town University; and Charles Socher, Regional 
Research Institute 
These essays forecast the impact of current and 
future energy prices on energy-producing and energy- 
deficient regions; they examine the effects of supply 
constraints, identify industrial relocation and growth 
patterns, and consider regional policy implications. 
ca. $15.50 


PEAK-LOAD PRICING 

European Lessons for U.S. Energy Policy 

Bridger M. Mitchell, Willard G. Manning, Jr., and 

Jan Paul Acton. (Published for the Rand Corporation} 
An integrated analysis of the theory of peak-load 
pricing, its practical application in European elec- 
tricity utilities and its implications for American 
energy policy. ca. $16.50 


- FOREIGN TRADE REGIMES AND ECONOMIC 
DEVELOPMENT 

Liberalization Attempts and Consequences 

Anne O. Krueger, University of Minnesota 
(Published for the National Bureau of Economic 
Research, Inc.) 

A framework for analyzing devaluation under quan- 
titative restrictions and exchange control and how it 
differs from devaluation under convertible currency 
trade regimes. ca. $16.50 


A DEBATE ON A TIME TO CHOOSE 

Critique: William Tavoulareas 

Reply: Carl Kaysen 

William Tavoulareas, Mobil Oil Corporation, Carl 
Kaysen, M.1.T. Foreword by Marshall Robinson 
(Published for the Ford Foundation) 

Vir. Tavoulareas and Dr. Kaysen were members of 
the Advisory Board which guided the Ford Founda- 
tion's Energy Policy Project and the 1975 publication 
of A Time to Choose. As the only oil company exec- 
utive on the Advisory Board, Mr. Tavoulareas felt 
a special responsibility to comment on oil and gas 
related matters covered by the Project. This volume 


includes Mr. Tavoulareas’ full statement and Dr, 


Kaysen’s response to that statement as well as com- 
ments of his own. $12.50 


THE REGULATION GAME 

Strategic Use of the Administrative Process 

Bruce M. Owen, Stanford University and Ronald 
Braeutigam, Northwestern University 

Using applied price theory, the authors identify and 
examine various administrative responses to regula- 
tion and how these responses have affected the eco- 
nomic development of six industries. ca. $16.50 


ENVIRONMENTAL LAW INSTITUTE 
STATE AND LOCAL 
ENERGY CONSERVATION PROJECT 


These eight volumes of the ELI’s Energy Conserva- 
tion Project are a direct and articulate response to 
the need for concrete information on lega! and 
administrative strategies for conserving American 
energy supplies, Both existing and proposed strate- 
gies are evaluated for their technical and economic 
soundness, but the major emphasis is on legal and 
administrative fairness and workability. 


Available 
Vol. 1. GOVERNMENT PROCUREMENT AND 


OPERATION, /van J. Tether $15.50 
Vol. 7. USING LAND TO SAVE ENERGY 
Corbin Crews Harwood $17.00 


et a To he published Spring, 1978 ...... 


Vol. 2. TAX STRATEGIES—ALTERNATIVE TO 
REGULATION 

E. Grant Garrison and Joe W. Russell, Jr. 

Vol. 3. UTILITY PRICING AND PLANNING— 
AN ECONOMIC ANALYSIS, Frederick J. Wells 
Voi, 4. ENERGY EFFICIENCY IN INDUSTRY— 
A GUIDE TO LEGAL BARRIERS AND 
OPPORTUNITIES, Norman L. Dean 

Vol. 5. BUILDING TO SAVE ENERGY—LEGAL 
AND REGULATORY APPROACHES 

Grant P. Thompson 

Vol. 6. SAVING ENERGY IN URBAN 
TRANSPORTATION, Durwood J. Zaelke 

Vol. 8. ENERGY DIET FOR THE FOOD SYSTEM 
Robert A. Friedrich 


Detailed descriptians of these titles, including contents 
and order forms, are available, Piease send your request 
to: Ballinger Bookbriefs, 17 Dunster St., Cambridge, 
MA 02138. 


PUBLISHING COMPANY 
17 Dunster Street, Hervard Square, Cambridge, MA 02138 
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ANERICAN ECONOMIC ASSOCIATION 
COMPUTERIZES 


In October 1977, the Association's mailing list was converted to a computer- 
ized system. t is now EXTREMELY IMPORTANT that you send your address 
label with all of your correspondence —— whether it be changes of address, 
payments, complaints, etc. If you are unable to send the actual Address Label, 
please include your Account Number (which is described below). 


Membership 
code 
“our personal Expiration 
account number year and 
month 

100007M 7712 

John Smith 

1021 West End Ave. 


Nashville, TN 37203 


Membership Codes 


REGULAR MEMBERS (code °M”’) with 
the academic rank of Assistant Pro- 
fessor or lower or with annual income 
of $12,600 or less irrespective of rank, 
paying an anrual fee of $26.25. 


REGULAR MEMBERS (code ‘'N’’) with 
the academic rank of Associate Pro- 
fessor or with annual income above 
$12,600 but not more than $21,000, 
paying an annual fee of $31.50. 


REGULAR MEMBERS (code ‘‘0") with 
the academic rank of Full Professor or 
with annual ncome above $21,000, 


paying an annual fee of $36.75. 


JUNIOR MEMBERS (code ‘'J’’), avail- 
able to registered students for three 
years only, paying an annual fee of 
$13.00. Student status must be cer- 
tified by your major professor or 
school registrar. 


FAMILY MEMBERS (code ‘‘F"’), avail- 
able for two or more persons living at 
the same address — receiving only 
one set of publications of the Associa- 
tion. Second membership pays an 
annual membership fee of $5.25. 


We realize that there may be some problems in the beginning, but we are con- 
fident that the operation of the Association will be much more efficient with the 


computerizatDn of the lists. 
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NEW STUDIES IN THEORY OF 


PHILOSOPHY, POLITICS, COMMERCIAL POLICY 
ECONOMICS AND THE Trade and Protection 
HISTORY OF IDEAS ` Michael Michaely 

F. A. Hayek In this concise, well written text, 


Michaely provides a systematic 

- of tariffs for advanced undergraduates 
and graduate students. 
Cloth 256pages $15.00 January 


These selections from the Nobel prize- 
winner's essays and lectures of the last ten 
years also deal with inflation, psychol- 
ogy, jurisprudence, liberalism, and biog- 
raphy and include his 1974 Nobel 
Memorial lecture. 

Cloth 320 pages $15.00 March 





MANAGERIAL PSYCHOLOGY 
Fourth Edition 

Harold J. Leavitt 

This revised classic retains its basic struc- 
ture and psychology while focusing on the 
high-pressure, rapid changes affecting 
people and institutions today. 

Cloth 416 pages $9.95 February 






NOW IN PAPER 


LAW, LEGISLATION, 
AND LIBERTY 


Volume 1: Rules and Order 
F. A. Hayek 


Paper 192 pages $3.95 February 


OIL RESOURCES 


Who Gets What How? 
Kenneth W. Dam 


Paper ix, 325 pages $5.95 March 














WOMEN AND 


NATIONAL DEVELOPMENT 


The Complexities of Change 
Edited by the 


Wellesley Editorial Committee 
Paper 360 pages $4.95 February 


ANTITRUST LAW 


An Economic Perspective 


Richard A. Posner 
Paper 272 pages $4.95 February 


The TN 
University of 
icago 


_PR ESS 











CHICAGO 
60637 
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Ontario 
Economic Council 
Research Studies 


Economic Analysis of 
Environmental Policies 

D. N. DeWees, C. K. Everson, 
and W. A. Sins $6.50 


Property Crime in Canada 
An economet ic study 
K. L. Avio and T. S. Clark $5.00 


The Effects o” Energy Price Changes 
on Commodity Prices, 
Interprovincél Trade, 

and Employment 

J. R. Melvin $5.00 


Tariff and Sc-ence Policies 
Applications cf a model of nationalism 
D. J. Daly ang S. Globerman $6.00 


A Theory of the Expenditure 
Budgetary P ocess 
D. G. Hartle -$6.50 


Resources, tariffs, and Trade 
Ontario's stale 
J. R. Williams $7.50 


Transportation Rates 

and Economic Development 
- in Northern Jntario 

N.C. Bonsor $5.00 


Governmen’ Support of Scientific 
Research and Development 

An economic analysis 

D. G. McFetrdge $5.00 


Public and Private Pensions 
in Canada 

An economic analysis 

J. E. Pesande 

and S. A. Rez Jr. $6.00 


Speculation and Monopoly 
in Urban Development 
Analytical foundations 

with evidence for Toronto 

J. R. Markusen 

and D. T. Scheffman $10.00 


Day Care and Public Policy 
in Ontario 
M. Krashinsky $6.50 


Provincial Public Finance 
in Ontario 

An empirical analysis of 
the last twenty-five years 
D. K. Foot $7.50 


Extending Canadian Health 
insurance 

Options for pharmacare and denticare 
R. G. Evans 

and M. F. Williamson $12.00 


Measuring Health 
Lessons for Ontario 
A. J. Culyer $10.00 


Residential Property Tax Relief 


in Ontario 
R. M. Bird and N. E. Slack $10.00 


Published for 
the Ontario Economic Counce!! 


University of 
Toronto Press 


33 East Tupper Street 
Buffalo, NY 14203 
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If You Haven't Seen This Book Yet, 
Wait A Few Days 


Macroeconomics 
Robert J. Gordon 

Northwestern University 
Macroeconomics is an innovative new text for the intermediate-level course. 
Through the extensive use of real-world examples students gain a practical 
understanding of the most important issues in today’s economy. It will be 
published shortly, so copies may now be ordered for purchase or examination 
for college course adoption. 


Macroeconomics is unique in its modern treatment of the monetarist con- 
troversy and inits use of this controversy as a unifying theme forthe discussion 
of policy issues. A new interpretation of the monetarist-non-monetarist con- 
troversy provides a unique focus for the last part of the book. 


Macroeconomics is unique in the abundance and quality of its learning aids. 
Further, almost all theory is presented graphically, rather than algebraically, 
through the use of innovative, two-color charts and diagrams. Among the 
features in the unusually helpful Instructor's Manual are: a sample syllabus 
and reading list, guide to teaching each chapter, discussion and test 
questions. 

When you see Macroeconomics you'll know why John W. Rutledge of Clare- 
mont Men's College says: 

“Gordon's bookis clearly the best undergraduate macroeconomics text on the 
market.” 


Cloth approx.512 pages 1978 $14.95 tent. 


Also of Interest 


Prices, Jobs, Growth 
An Introduction to Macroeconomics 
Peter H. Lindert 


University of Wisconsin, Madison 
Teacher's Manual available 
Paper 404pages 1976 $7.95 


COLLEGE DIVISION 
LITTLE, BROWN AND COMPANY 


34 Beacon Street, Boston, Massachusetts 02106 
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Dur Other Distinguished Titles 
in Economics 


World Trade and Payments 
An introduction 
Second Edition 

Richard E. Caves 


Harvard University 


Ronald Jones 
University of Rochester 


This new text provides a simplified model of international trade. It explores the 
economic interdependence of countries, the types of gains to be realized, and 
the prcduction potential of various nations. 


Cloth 575pages 1977 $14.95 


International Trade and Finance— Readings 
Robert E. Baldwin 


J. David Richardson 
Both at University of Wisconsin, Madison 


This cellection of issue-oriented readings presents the pros and cons of the 
theories and institutions of international trade and monetary policy. 


Paper 486 pages 1974 $8.95 


Microeconomic Theory and Applications 


James V. Koch 
iilinois State University 


Microeconomic theory is analyzed and applied to a wide variety of business 
and ncn-business problems. 

Instructor’s Manual. 

Cloth 424pages 1976 $13.95 


Public Microeconomics 
Second Edition 


Neil M. Singer 
University of Maryland 


This analysis of current topics in microeconomics includes an examination of 
fiscal deralism, income distribution, tax theory, and environmental policy. 


Cloth 447 pages 1976 $13.95 
Ail prices are subject to change without notice. 





COMLEGIS IDIVISION 
LITTLE, BROWN AND COMPANY 


34 Beacon Street, Boston, Massachusetts 02106 
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i EXPLORATIONS 


Willis/Primack 

EXPLORATIONS IN ECONOMICS 

James F Willis and Martin L. Primack, San José State University 
703 pages / Individual Explorations in Economics (study guide) 
Instructor’s Manual / Test Bank / 1977 


Highly successful in introductory economics courses, Willis/Primack is an 
approachable text that motivates students by stressing the applicability of 
economics to the real world, their world. 

Willis and Primack have reduced theory in both volume and complexity 

to the point where students can fully grasp it. And their clear, informal 
prose style increases the text's accessibility. Extensive original applications 
directly relate each principle to specific, familiar economic problems. 


Willis and Primack offer a complete teaching package to enhance 
learning and make the instructor's job easier. 


Houghton Mifflin is the publisher of: 


Campbell/Ballou 


FORM AND STYLE: Theses, Reports, Term Papers, Fifth Edition 
William Giles Campbell 

Stephen Vaughan Ballou, California State University, Fresno 

About 192 pages / paper / spiralbound / Now available 


For adoption consideration, request examination copies from your regional Houghton 
Mifflin sales office. 


Houghton Mifflin paas, 1x 75235 / Geneva, IL 60134 


Hopewell, NJ 08525 / Palo Alto, CA 94304 / Boston, MA 02107 
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Principles of 
Economics 


Roger Chisholm, Memphis State University 
Marilu McCarty Georgia Institute of 





Technology we Er ilii 
Available Now . ; He ipa H 
January 1978, =68 pages, illustrated, CEA | he Min Ney : : 
hardbound $14.95 h 


You demanded... We Supplied 


è Colloquial, jsurnalistic writing style making this one economics text that is easy to 
read, withouz sacrificing necessary theory or terminology 


è Balanced coverage of all the standard economic topics, both macro and micro issues 
@ “Extended Examples” relating economic theory to familiar real-world situations 


è “Viewpoints’ giving normative statements on provocative issues, inviting students to 
express their opinions 


è “Economic hinkers” providing brief profiles of grzat economists with emphasis on 
their import=nt economic contributions 


è Contempora-y issues chapters on “Other Financial intermediaries,” “Inflation and 
Unemployment,” and “Economics and Power” 


è Appealing format with special features, including charts and graphs, in a second color 


è Study aids ircluding: numerous real-life examples; outline, summary, review questions, 


and glossary for.each chapter 


You Also Demanded... We Supplied For further information write 
Principles of Mecroeconomics, 480 pages Jennifer Toms, Department SA 
Principles of Mizroeconomics, 400 pages 1900 East Lake Avenue 

January 1978, paperback, illustrated Glenview, Illinois 60025 

each $7.95 T= 

Study Guide to- Accompany 

Principles of Economics Ci 

Instructor's Manual Scott, Foresman College Division 
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Smart people are taking the 5th 


Retains the distinction of being the most intelligible 
introductory economics text available. . 


SAD THRO 





THE ECONOMIC PROBLEM, 5th Edition 


Robert L. Heilbroner—New School for Social Research; 
Lester C. Thurow—Massachusetts Institute of Technology 


Revised edition of an introductory micro-macro economics text that retains 
the best features of the previous editions, while instituting innovative new 
ones. A brand new front section introduces students to the main institu- 
tional features of the American economy. Each chapter is preceded by 
lesson objectives and has running marginal comments, chapter summaries, 
questions, and chapter commentaries. 


New Features of the Fifth Edition: 


® A completely new introduction to economic institutions and problems 
e New chapters on economic reasoning and analysis 

è A consolidation of all instances of market failure into one chapter 

® Treatment of the public sector as part of the microeconomics course 
èe New sections to “focus” students on the big problems in each chapter 
e An updated account of international developments in the mid 1970's 


Teachers Manual, Student Guide, and Transparency Masters available. Text 
is also published in two paperback volumes. 


1978 752 pp. (est.) Cloth 
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...and the 7th in 1978. 


Best-selling survey text and supplementary readings 
make up a thorough, contemporary teaching 
package. 


LABOR ECONOMICS AND LABOR RELATIONS, 


7th Edition 


Lioyd G. Reynaids—Yale University 

Detailed analysis presenting the subject matter in light of new research 
findings and pelicy problems. First half of the book deals with the labor 
force, labor markets, wage determination, income equality, and poverty. 
Second half diszusses trade union history and structure, collective bargain- 
ing procedure in both private industry and public employment, labor law, 
and the econcmic impact of collective bargaining. One of the texts 
distinguishing f2atures is its balanced treatment of labor market theory and 
collective bargéining institutions. 

1978 544 pp. (est.) Cloth 


READINGS IN LABOR ECONOMICS AND LABOR 


RELATIONS, 2nd Edition 


Lloyd G. Reynaids—Yale University; 

Stanley Masters— University of Wisconsin; 

Collette H. Moser—Michigan State University 

Revision of a well-received, classical collection of articles by prestigious 
authors and leading scholars. Approximately 50% of the articles are new and 
cover such areas as labor supply, wage rates, poverty, discrimination, 
unions, and mirorities. All excerpts are long enough to give the full flavor of 
the author’s thcught and maintain the book’s balanced coverage. 

1978 464 pp. (est.) Paper 


For further infcrmation, or to order examination copies, please write to: 
Robert Jordan, Dept. J-215, Prentice-Hall, Inc., Englewood Cliffs, N.J. 07632. 


Prentice-Hall 
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NEW FOR 1978 


MACROECONOMICS — 
Theory and Policy 


Gardner Ackley 


University of Michigan 


Not since the publication of his classic 
work, Macroeconomic Theory (1967), has 
a volume offered such comprehensive 
coverage of standard topics as well 

as the latest concepts of macroeconomic 
theory and policy. 

Relations among Keynesian, classical, 
and monetarist models are clarified 

and thorough analyses are provided of 
inflation, monetary and fiscal theory 

and policy, financial markets and 
intermediaries, recent empirical 
research, and economic dynamics. 


This edition includes three chapters on 
inflation and thorough treatments of 
portfolio theory, wealth as an economic 
variable, Federal Reserve Policy, 

“life cycle” consumption theory, arid 
“neoclassical” investment theory. 


1978 672 pages (apprex.) 


MACROECONOMICS — 
Cycles, Growth, and 
Policy in a Monetary 
Economy, John B. Beare 


York University 


Macroeconomics presents a 


comprehensive, coherent survey of 
macroeconomic theory today. It 
examines the most recent theoretical 
developments, integrating them 
wherever possible and explaining their 
differences as necessary. Extensive, 
current bibliographies provide references 
to original works and valuable 

survey articles. 


In addition to its up-to-the-minute 
coverage of macroeconomic theory and 
literature, the text provides an unusually 
detailed examination of the 
microeconomic foundations of 
macroeconomic theory and outstanding 
treatments of monetary and fiscal policy, 
the labor market, growth theory, and 
cycles and inflation in a national and 
international perspective. 


1978 512 pages (approx.) 


For further information, please write: 
Macmillan Publishing Co., Inc., 866 Third Avenue, New York, New York 10022 
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The Pacemakers 
LIPSEY '& STEINER 





ECONOMICS 
Fifth Edition — Just published 


Primary objective: to teach genuine economics — teaching only what is necessary, 
without oversimplifying, giving a theoretical orientation and an understanding of 
the usefulness and value of economic theory, Many applications and viewpoints are 
presented. The Fifth Edition continues a trend towards greater clarity and accessi- 
bility. Thoroughly updated and reorganized, the new edition features completely 
revised sections on macroeconomics and microeconomics, a separate section of chap- 
ter appendixes at the back of the book, completely redesigned two-color illustrations 
with instructional taglines and full captions, and new boxed applications. Improve- 
ments in the presentation include clearer and more detailed treatment of the ex- 
pectations—augmented Phillips curve and of all modern theories of inflation; a 
simplified and reorganized treatment of national income and fiscal policy; expan- 
sion of Part Eleven to include more material on the monetarist approach; a new 
in-depth treatment of inflation, unemployment, and stagflation; and elimination of 
sexist terminology. Tentative: 864 pages; $15.95. February 1978. ISBN 0-06-044016-3. 
Study Guide and Problems by Forbush, Forbush, & Menz — Tentative: 384 pages; 
$4.95. February 1978. ISBN 0-06-042119-3. Instructor’s Manual. 


ELZINGA 





ECONOMICS: A Reader 
Third Edition — Just published 


A wide variety of articles illustrates applications of economic analysis in this revised 
reader compiled to accompany Lipsey and Steiner’s ECONOMICS, Fifth Edition; or 
other introductory texts. The Third Edition features 22 new articles that focus on 
contemporary economic and social problems, including pieces on advertising, airline 
overbooking, the social responsibility of business, economic concentration, race and 
the market, gasoline prices, the gross national product, economic forecasting, equality 
of income, inflation, stagflation, recession, and the radical economic theories. Tenta- 
tive: 304 pages; $7.95. January 1978. ISBN 0-06-041912-1. 


BRESSLER 


UNIFIED INTRODUCTION TO MATHEMATICAL 
ECONOMICS 


667 pages; $20.95, 1975. ISBN 0-06-040952-5. 


THORN 
INTRODUCTION TO MONEY AND BANKING 


544 pages; $16.95. 1976. ISBN 0-06-046614-6, 


WEBER 

DRAPER & KLINGMAN’s MATHEMATICAL 
ANALYSIS: Business and Economic Applications 
Third Edition 


ra 





69! pages; $19.95. 1976. ISBN 0-06-041762-5. Solutions Manual: $5.95/paper. ISBN 
0-06-041763-3. 


Harper & Row 


10 East 53d St., New York, N.Y. 10022 


To request examination copies, please write to Alex Lobrano, Dept. 573. 
Include course title, enrollment, and present text. 
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POGUE/SGONTZ 


Government and Economic Choice 
An Introduction to Public Finance 


Thomas F. Pogue and Larry G. Sgontz 
both of University of lowa 
About 528 pages « Now available 


Government to the rescue. . . and how much 
does it cost? Pogue and Sgontz examine the perva- 
sive role of government in economic decision mak- 
ing. Their new book for courses in public finance 
and public policy covers a// the factors of gov- 
ernmental intervention in the marketplace —- cost 
as well as effectiveness. 


WATSON/HOLMAN 
Price Theory and Its Uses, Fourth dition 
Donald S. Watson, Emeritus, and Mary A. Holman 
both of George Washington University 
445 pages- Instructor's Manual « 1977 

A lucid, nonmathematical exposition of in- 
termediate microeconomics. The fourth edition of 
the perennial best seller contains abundant illus- 
trations and up-to-date applications. 


MEYER 
Microeconomic Decisions 
Robert A. Meyer, University of California, Berkeley 
389 pages ° Problems in Price Theory (workbook) 
Instructor’s Solutions Manual • 1976 

Emphasizes the decision/information content 
of microeconomics, both for theoretical purposes 
and for the analysis of business and governmental 
. policies. Calculus and advanced mathematics are 
used only in the footnotes so that the text suits a 
variety of student needs. 


GRUCHY 

Comparative Economic Systems, Second Edition 
Allen G. Gruchy, University of Maryland 
640 pages: 1977 


HUNTER/FOLEY 

Economic Problems of Latin America 

John M. Hunter, Michigan State University 
James W. Foley, University of Miami 

400 pages » 1975 


LANDRETH 

History of Economic Theory: Scope, Method, Content 
Harry Landreth, Miami University at Oxford, Ohio 
527 pages* 1976 


WEBB 

Managerial Economics 

Samuel C. Webb, Wichita State University 
553 pages * Solutions Manual « 1976 


SCHREIBER/GATONS/CLEMMER 


Economics of Urban Problems 
An Introduction, Second Edition 


Arthur F. Schreiber, Georgia State University 
Paul K. Gatons and Richard B. Clemmer 

both of the Department of Housing and Urban 
Development 

402 pages» 1976 


For adoption consideration, request examination copies from your 
regional Houghton Mifflin sales office. 


2, Houghton Mifflin 


Dallas, TX 75235 ¢ Geneva, IL 60134 » Hopewell, NJ 08525 
Palo Alto, CA 94304 « Boston, MA 02107 
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An Outstanding Selection 


NORTH & MILLER 


THE ECONOMICS OF PUBLIC ISSUES 
Fourth Edition — Just Published 


New chapters on the economics of juries, crime and punishment, New York City, 
impesing a tax, and saving our cities are features of the thoroughly updated new 
Foumth Edition. A best-seller through three editions, this lively book illustrates a 
total of thirty-three specific applications of the microeconomic principles taught 
in ictroductory courses. Carefully planned and tested to parallel the development 
of bzsic theory in leading texts, this book begins with simple concepts and gradually 
deve-ops more complicated issues, 192 pages; $4.50/ paper. 

Janiary 1978. ISBN 0-06-044851-2. Instructor’s Manual. 


MILLER 


THE ECONOMICS OF MACRO ISSUES 
Secor d Edition — Just published 


The updated new edition emphasizes issues that enhance student understanding of 
the sore concepts presented in principles of economics as well as macroeconomic 
texts The organization parallels the macroeéconomics portion of most principles 
texts Diverse interpretations enhance the possibilities for classroom discussion. 
Tentative: 192 pages: $3.95/paper. February 1978. ISBN 0-06-385471-6. Instructor’s 
Manaal. 


LYALL 


MICRDECONOMICS ISSUES OF THE 70's: 
Exercises in Applied Price Theory 
Second Edition — Just published 


New problems concerning pricing to conserve energy, management of household 
consumption and labor market decisions, and other current policy issues enhance 
the rew edition, Tentative: 192 pages; $5.95/ paper. January 1978. ISBN 0-06-044116- 
X. Sclutions Manual. 


CHANDLER & GOLDFELD 


THE ECONOMICS OF MONEY AND BANKING 
Seventh Edition 


630 pages; $14.95. January 1977, ISBN 0-06-041234-8. Study Guide: $6.95/paper. ISBN 
0-06-€47122-0. 


KAISH 
MICROECONOMICS: Logics, Tools, and Analysis 


427 rages; $13.95/ paper. 1976. ISBN 0-06-043456-2. Instructor's Manual. 


rF Harper & Row 
uH 10 East 53d St., New York, N.Y. 10022 


To request examination copies, please write to Alec Lobrano, Dept. 573. 
Incluce course title, enrollment, and present text. 
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Two Bowden Textbooks! 


Yes there are 2 volumes of the Second Edition of Bowden's principles of 
economics book and one will work for your class! Whether your students 
will be studying economics on a quarter or semester plan, or any abbreviated 
format, there is a version of Bowden’s ECONOMICS: THE SCIENCE OF 
COMMON SENSE, Second Edition, to fit your schedule! 

Both the Standard and the Abridged Editions give students a thorough 
first course in economics. The Standard text is ideal for a 2-semester or 
3-quarter study program; the Abridged Edition is designed for 1-term intro- 
ductory economics courses. It contains 22 chapters of carefully selected 
material from the Standard volume. 

The new editions have been completely revised with an appropriate 
blend of macro and microeconomic topics and similarly balanced discussions 
of the American and international economic picture. 

Put either volume of ECONOMICS: THE SCIENCE OF COMMON SENSE, 
Second Edition, by E. V. Bowden to work in your economics classes. 


It’s Your Class, 
Your Choice 












| 


* 





a nu. im 
Oe ed 


SOUTH-WESTERN PUBLISHING CO. 


5101 Madison Road, 355 Conde Street, 11310 Gemini Lane, 925 Spring Road, 855 California Avenue, 
Cincinnati, OH 45227 West Chicago, IL 60185 Dallas, TX 75229 Pelham Manor, NY 10803 Palo Alto, CA 94304 


[3 
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NEW STUDIES IN PHILOSOPHY, POLITICS, ECONOMICS 
AND THE HISTORY OF IDEAS 
F. A. Hayek 


This selection frorn Hayek’s essays and lectures of the last ten years covers the 
fields of psycholozy, jurisprudence and biography along with those mentioned in 
the title. 

Cloth 320 pages $15.00 March 


THEORY OF COMMERCIAL POLICY 


Trade and Protection 

Michael Michaely 

In this concise, we | written text, Michaely provides a systematic treatment of 
tariffs for advanced undergraduates and graduate students. 

Cloth 256 pages $15.00 January 


LAW, LEGISLATION AND LIBERTY 
Volume 1: Rules and Order 
Friedrich A. Hayek 


This volume represents the first section of Hayek’s comprehensive three-part 
study of the relations between law and liberty. 
Paper 192 pages $3.95 February 


OIL RESOURCES 


Who Gets What How? 

Kenneth W. Dam 

“A rich book, thoroughly researched, carefully and rigorously argued, well 
written.” — Norman Metzger, The Sciences 

Paper ix, 325 pages $5.95 March 


ANTITRUST LAW 


An Economic Perspective 

Richard A. Posner 

This searching criticue of existing antitrust law also provides a blueprint for its 
overhaul. 

Paper 272 pages $4.95 February 


WOMEN AND NATIONAL DEVELOPMENT 
The Complexities of Change 
Edited by the Wellesley Editorial Committee 


The essays collectec in this volume lie at the juncture of two major streams of 
contemporary socia research, the condition of women and economic develop- 


ment. 60637 
Paper 360 pages 54.95 February G O 
The University of Chicago Press A 
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INTERNATIONAL STUDENTS ¢ GRADUATE ADVISORS 
ADMISSIONS OFFICERS è SPONSORING AGENCIES 


THE ECONOMICS INSTITUTE 


for international graduate students and professionals in 
economics and business 


MAKES A DIFFERENCE 
providing specialized transitional and short-term training opportunities 


COMPREHENSIVE SUMMER PROGRAM 


with intensive course work in 


E English E Mathematics 
W Statistics E Economic Theory 
and 
e Lecture and Seminar Programs on the U.S. Economy, 


Business and Management, Computer Fundamentals, 
Agricultural Economics, and Economic Development 


e Field Trips, Orientation and Intercultural Activities 


è Graduation Certificate, Transcript, and Accredited 
Advanced Course Work 


YEAR-ROUND INTENSIVE ENGLISH PROGRAM 


especially designed for economics and business students 
with supplementary training in mathematics, statistics, and economic theory 
as English proficiency improves 


ENTRY DATES TO SUCCESSIVE FIVE-WEEK TERMS 
Fali Program 1977: September 6, October 10, November 14 (program ends December 16) 
Spring Program 1978: January 16, February 20, March 27, May 1 
Summer Program 1978: June 12, July 17 (program ends August 23) 
Fall Program 1978: September 5, October 9, November 13 (program ends December 15) 


FOR FURTHER INFORMATION CONTACT 


The Director, Economics Institute 
c/o University of Colorado, Boulder, Colorado 80309 
Telephone: 303-492-7337 Cable: Econinst 


Established in 1958 under the sponsorship of the American Economic Association 
and endorsed by The American Assembly of Collegiate Schools of Business 
and The American Agricultural Economics Association 
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PUBLICATIONS 


1977 YEARBOOK OF 
LABOR STATISTICS 


‘" The YEARBOOK presents a sum- 
< mary of the principal labor statis- 
tics in some 190 countries or 
, territories in such areas as: total 
and economically active popula- 
tion — employment — unemploy- 
ment —— hours of work — labor 
productivity — wages — industrial 
: disputes — consumer prices (in- 
ciated with the United cluding general indices for food, 
Nations. The ILO is a fuel, light, clothing and rent.) tes 
unique among world or- = Standing order is available for the Yearbook. «07 
ganizations in that work- 980 pp. $37.95 as 
ers’ and employers’ rep- 


resentatives have an BULLETIN OF { 





The International Labor 
Organization (ILO) was 
created under the Treaty 
of Versailles in 1919, and 
became in 1946 the first 
specialized agency asso- 





ee natin Of -atics 

ental ue ge 2 LABOR STATISTICS pular state 

; Complements the annual data (igen T 

ehit E aaen given in the YEARBOOK OF MEMEA 
The publications of the LABOR STATISTICS. Bulletin ee 

I.L.O. provide a unique is published quarterly with eight potetil gisticas 
vetlel of Heide ce wall as supplements. de rabaio 


$17.95 yearly, $5.95 single copy. 
Combination Order of YEAR- 


BOOK and BULLETIN 
Both for $44.75 


< ian 
| £2) Send orders and requests fff] ON INTERNATIONAL LABOR OFFICE 


for Free Catalog to: Ñ 110 Y Suite 330-E. 1750 New York Ave., N.W. 
Net Washington, D.C. 20006 (202) 634-6335 


labor and social affairs. 3) 


IOR 
INDUSTRIAL ORGANIZATION REVIEW 


Contributions from recent issues include: 


“Inferring Conduct from Performance: An Analysis of a Price Fixing Case”, John M. 
Kuhlman “Some Remarks on Recent Merger Decisions,” Roger D. Blair and Arnold A. 
Heggestad; “The Division of Labor is Limited by Standards in Marketing - Stigler’s 
Vertical Integration Theory,” Lawrence White; “Pay TV and Sports Siphoning,” Ira 
Horowitz; “The Pricing of Telephone Services in Great Britain: Quasi-Optimality 
Considered,” Leonard Waverman; “Market Power: Concentration and Market Share,” 
James A. Dalton and Stanford L. Levin; “Vertical Organization: A Neglected Element 
in Market Structure - Profit Models,” Thomas S. Clevenger and Gerald R. Campbell. 


Authors of other recent articles include: 


P. David Qualls, Curtis A. Cramer, Arthur T. Anderson, Samuel H. Baker, John J. 
Siegfried, David K. Round, Ben Branch, Roger Sherman, Sharon G. Levin and others. 


Published in three numbers per volume annually by the University Publications division of Physical Biological Sciences, Lid., 
Box 47, Blacksburg, VA 24060. Annual subscription is $30 for all libraries, university departments, government, industrial 
and other multi-reader institutions. Individual professionals and students, whose libraries subscribe, may obtain the Review for 
their personal use at a special rate of $15,00 per volume, Foreign subscribers should add $3.00 to each subscription. Subscrip- 
tion accepted only for the calendar year. Manuscripts should be addressed to Dr. Stanley E. Boyle, IOR, P. O. Box 1463, 
HILTON HEAD ISLAND, SC 29928; business correspondence including subscription orders should be addressed to the 
office of the publisher, 


CALL FOR PAPERS 
Persons who wish to present or discuss papers or chair sessions for the IOS sessions at 
the AEA meetings, in August, 1978, (Chicago) and the SEA meetings in November, 
1978, (Washington, DC) should contact the editor of the REVIEW as soon as possible. 
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The complete, clothbound Dolan... 


BASIC ECONOMICS 


Edwin G. Dolan, Dartmouth College 


Since publication in 1977, Dolan’s 
Basic Economics has become the year‘s 
most widely adopted new entry into the 
principles field, with more than one hun- 
dred and fifty schools currently using it. 
Here’s why: 

e Its brevity (640 pages) è Its modest 
reading and math levels @ Its commitment 
to current topics (4 chapters on unemploy- 
ment and inflation) è Its clear, concise 
presentation... engaging writing style... 
extensive and effective use of real-world 
examples...special emphasis on vocab- 
ulary... practical 8% x 11 format allow- 
ing graphs to appear on the same page as 
the explanation... special section on 
understanding graphs... biographies of 
famous economists...as well as many 
additional student-involving features. 


ISBN: 0-03-089743.2 


Special supplements, for 
use with any of these Dolan texts 
e Semi-Annual newsletter 
e Comprehensive instructor's 


Manual 
e Fifty transparency acetates 
è Student Guide 
e Test Bank 





PO? @ NONE? 
| RANJE 






or the paperback counterparts... 


DOLAN’S 
MACROECONOMICS 


A thorough introduction, adapted from 
the original text. Some noteworthy fea- 
tures of this macro material include— 

e Four chapters devoted to unemploy- 
ment and inflation $ In-depth discussion 
of contemporary policy issues ® Appendix 
that clearly explains the mathematics 
involved in the income determination 
model $ Expanded use of the circular flow 
model to introduce basic concepts e 
Chapter previews, summaries, and dis- 
cussion questions. 


ISBN: 0-03-039716-2 377 pages 


DOLAN’S 
MICROECONOMICS 


A complete introduction to all major 
principles, once again, adapted from 
Basic Economics. 

Outstanding features of this micro cov- 
erage include— 

1. Practical applications of micro theory 
to consumer and business decision mak- 
ing. 2. The role of the market as a means 
of utilizing scarce information and coor- 
dinating economic activity. 3. Expanded 
treatment of many current policy issues 
including regulation, energy, and the en- 
vironment. 4. An ‘Introduction to Indiffer- 
ence Curves” in an appendix. 5. Optional 
topics, such as agricultural economics. 


ISBN: 0-03-039676-X 385 pages 
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‘AN INTRODUCTION 
TO MONEY 
AND BANKING 


Third Edition 
Colin D. Campbell, Dartmouth College 
Rosemary G. Campbell 


New York’s financial difficulties... 
increasing bank fzilures ... the new con- 
sumer credit laws... new theories of 
inflation as a source of revenue—you'll 
find these latest developments incor- 
porated in the Thi-d Edition of this 
thorough and wel-balanced introduction 
to money and banking. 

Other appealing (and timely) features 
include: (1) an up-to-date explanation of 
factors affecting the monetary base, the 
money multiplier, and the money supply; 
(2) anew treatmeat of monetary policy; 
and (3) discussior of the current policy of 
floating exchange rates. 

instructor’s Manual. 

ISBN: 0-03-020806-8 6) pages 







GO 


Deyden 
KONOMI 


TERS 


For complimentary copies; please contact: 
James T. Ryder 

THE DRYDEN PRESS, a division of 

Hot, Rinehart and Winston 


MICROECONOMIC 
THEORY: BASIC PRIN- 
CIPLES AND EXTENSIONS 


Second Edition 
Walter Nicholson, Amherst College 


Making use of elementary calculus, 
this precise treatment of microeconomic 
theory features material on a wide variety 
of non-traditional subjects—from uncer- 
tainty to property rights. Important 
concepts are developed both graphically 
and mathematically. 

Substantive changes in the Second 
Editicn include: 

è Many additional empirical examples 
and problems ® Extensively revised chap- 
ters on consumer behavior, cost curves, 
short-run market dynamics, industrial 
organization, and government è Reor- 
ganized and expanded material on time 
use and capital theory « New appendices 
on second-order conditions, formal 
models of oligopoly, and control theory. 

Solutions to problems available to 
adopters. 

ISBN: 0-03-020831-9 550 pages 








THE DRYDEN PRESS 383 Madison Avenue, New York, NY 10017 
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ANNOUNCING 


1977 New Edition 
Guide to Graduate Study in Economics 
and Agricultural Economics 


in the United States of America and Canada 


Designed to provide students anticipating graduate study in economics 
and agricultural economics, and their advisors, with information on 
available graduate training programs. 









INSTITUTE 







Includes descriptions of 280 graduate programs, supplemented by 
comparative data and information for prospective students, 
domestic and foreign. 


PUBLISHED BY THE ECONOMICS INSTITUTE, 

University of Colorado at Boulder, Boulder, Colorado 80309 
under the auspices of the American Economic Association 
and the American Agricultural Economics Association. 
PRICE: $11.50 per copy 









ORDER FORM 


RICHARD D. IRWIN INC. 
1818 Ridge Road 
Homewood, Illinois 60430 


Please send me -copies of Guide to Graduate Study in Eco- 
nomics and Agricultural Economics in the United States of America and 
Canada, 4th edition. 


Enclosed is my check/money order for $ ($11.50 per copy). 


Please print or type: 


Name 
Address ` 


City 
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NEL FROM COLUMBIA 


THE NEW INTERNATIONAL MONETARY SYSTEM 
Robert A. Mundell and Jacques J. Polak, Editors 

Resulting from the 1976 Conference on The New International Monetary 
system helc at IMF headquarters in Washington, D.C., this penetrating 
collection o essays by 18 distinguished academicians focuses on ex- 
change rates and international liquidity, two problems that will be crucial 
to the operétion of the reformed international system. $12.50 


LECTURES ON THE THEORY OF PRODUCTION 


Luigi L. Pasinetti 

A clear anc accessible approach to the classic theory of production, 
which has recently returned to prominence with the work of Wassily Leon- 
tief and Pier Sraffa. Includes detailed presentations of Leontief’s input- 
output analysis and Sraffa’s production model. $15.00 


To order send sheck or money order to Dept. JN. Individuals must enclose payment. In- 
stitutions may request billing. 


Gİ? COLUMBIA UNIVERSITY PRESS 


Address for orders: 136 South Broadway, Irvington, New York 10533 


Jos Openings For Economists 


Available only -o AEA members and institutions that agree to list their openings. 
Annual Subscription Rates 


U.S.A., Canada, and Mexico (first class): $12.00, regular AEA members and institutions 
$ 6.00, junior members of AEA 

All other countries air mail): $18.00, regular AEA members and institutions 
$12.00, junior members of AEA 


Please begin my issues with: 
[C] February [] April C] June C] August C] October C] December 


Name 
Address 


irst Middle Last 


Ciy State/Country Zip/PostalCode 


Check one: 


C] ft am a member of che American Economic Association. 
[1] I would like to beqme a member. My application and payment are enclosed. 
| (For institutions) We agree to list our vacancies in JOE. 


Send payment (U.S. cu-rency only) to: 


TFE AMERICAN ECONOMIC ASSOCIATION 
. 1313 21st Avenue South 
Nashville, Tennessee 37212 
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ANNOUNCING 
THE 
1978 SUMMER PROGRAM 


For Minority Students Who Are Interested In Pursuing 


The Ph.D. in Economics 


Sponsored by the American Economic Association 
Committee on the Status of Minority Groups in the Economics Profession 


To be held on the Evanston Campus 
of Northwestern University 


June 26-August 18, 1978 


Directed by Professor Marcus Alexis 


Northwestern University 


This is an intensive summer program of advanced intermediate micro- and 
macroeconomic theory and quantitative methods open to all minority students 
(Black, Hispanic, and Native Americans); program limited to an enrollment of 
25-30 students. 


Students need not be an economics major but must have had at least one 
year of college level economics. The program is primarily designed for students 
completing their junior year. Graduating seniors planning to enter graduate 
school and outstanding sophomores will also be considered. Students in mathe- 
matics, the physical sciences and the other social sciences are encouraged to 
apply. Cumulative grade point average must be B or better. This is a program 
for academically superior students. 


Requests for information and applications should be addressed to: 


Professor Marcus Alexis 
AEA Summer Program 
Northwestern University 
1922 Sheridan Road 
Evanston, Illinois 60201 


The deadline for completed applications is April 15. 
Decisions will be announced by April 29. 
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INTERNATIONAL STUDENTS * GRADUATE ADVISORS 
ADMISSIONS OFFICERS * SPONSORING AGENCIES 


THE ECONOMICS INSTITUTE 


for Mternational graduate students and professionals in 
economics and business 


MAKES A DIFFERENCE 
providing specialized transitional and short-term training opportunities 


COMPREHENSIVE SUMMER PROGRAM 
with intensive course work in 


E English @ Mathematics 
E Statistics E Economic Theory 
and 
e Lecture and Seminar Programs on the U.S. Economy, 
Business and Management, Computer Fundamentals, 
Agricultural Economics, and Economic Development 


e Field Trips, Orientation and Intercultural Activities 


e Graduation Certificate, Transcript, and Accredited 
Advanced Course Work 


YEAR-ROUND INTENSIVE ENGLISH PROGRAM 


espec-ally designed for economics and business students 
with supplemertary training in mathematics, statistics, and economic theory 
as English proficiency improves 


ENTRY DATES TO SUCCESSIVE FIVE-WEEK TERMS 
Fall Program 1977: Septernber 6, October 10, November 14 (program ends December 16) 
Spring Program 1978: January 16, February 20, March 27, May 1 
Summer Program F978: June 12, July 17 (program ends August 23) 
Fall Program 1978: September 5, October 9, November 13 (program ends December 15) 


FOR FURTHER INFORMATION CONTACT 


The Director, Economics Institute 
c/o University of Colorado, Boulder, Colorado 80309 
Telephone: 303-492-7337 Cable: Econinst 


Established in 1958 under the sponsorship of the American Economic Association 
and endorsed by The American Assembly of Collegiate Schools of Business 
and The American Agricultural Economics Association 
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FOR YOUR INTERMEDIATE | 
, AND ADVANCED COURSES 


Managerial Economics 
Charles Stokes, University of Bridgeport 
1978, 512 pages | 

This presentation of microeconomic 
theory—specifically related to business 
decisions —discusses all areas of managerial 
economics, using learning objectives and key 
concepts, cases, questions, exercises, and 
chapter summaries. Instructor's Manual. 


Microeconomic Theory 
Richard Layard, London School of Economics, 
and Atan A. Walters, London School and the 
World Bank 
1978, 525 pages l 

This text presents microeconomic theory in a 
way that highlights its relevance to current is- 
sues and problems, Exercises — specifically re- 
lated to real-world problems —are include 
with every section for immediate self- 
evaluation. 


The Structure of Economics: A 
MATHEMATICAL ANALYSIS l 
Eugene Silberberg, University of Washington 
1978, 537 pages l 

Here is an exploration óf how meaningful 
propositions are derived in economics, using 
only elementary mathematical tools. Methodol- 


ogy is stressed throughout. Instructor's Manual. 


COLLEGE DIVISION /McGRAW-HILL BOOK COMPANY 
1221 Avenue of the Americas, New York, N.Y. 10020 


Basic Econometrics 

Damodar N. Gujarati, Baruch College 

1978, 480 pages 

__ This text enables the beginner to acquire an 
Intuitive feeling about econometrics without be- 
coming overly concerned with mathematical . 
derivations. The major emphasis is on 
econometric methods. Instructor’s Manual. 


international Monetary Theory 
and Policy n 

Miltiades Chacholiades, Georgia State University 
1978, 516 pages 8 

_ Consolidating advanced mathematical topics 

in end-of-chapter appendices, this text presents 

a Clearly understandable analysis of the general 
principles of international finance. 


international Trade Theory and 
Policy, SECOND EDITION 
Miltiades Chachollades, Georgia State University 
1978, 614 pages l 

A presentation of the principles and tools of 
trade theory and policy which concentrates on 
analytical issues and techniques. The book 
progresses from classical theory to neoclas- 
sical theory to modern theory for easy under- 


standing. 
M 
Hi 
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Economics, SEVENTH EDITION 


Campbell R. McConnell, University 
of Nebraska-——Lincoln 
1978, 952 pages 


The seventh edition of this out- 
standing text features two new chap- 
ters and many new or revised 
sections——such as a comprehensive, 
systematic comparison of Monetarism 
with Keynesianism; and a chapter de- 
voted to an analysis of sees ea 
and inflation. Supplements include 
Instructor’s Manual; Study Guide and 
Economic Concepts: A Programmed 
Approach, by Robert C. Bingham; 
Test File; Transparency Masters. 


COLLEGE DIVISION /McGRAW-HILL BOOK COMPANY 
1221 Avenue of the Americas, New York, N.Y. 10020 
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Modern Political Economy: 
AN INTRODUCTION TO ECONOMICS 


Richard McKenzie, Clemson 
a and Gordon Tullock, 
Virginia Polytechnic Institute 
1978, 640 pages 


This text introduces students to 
methods of economic inquiry in its 
discussion of basic economic theory, 
with major concepts, principles, and 
models applied to social issues. Sup- 
plements include Cases and Problems 
in Modern Political Economy by Barry 
Keating and Dolores Martin, and 


Transparency Masters. 
A 
Hi 


1978 ECONOMICS TEXTS 
from IRWIN 


THE NEW WORLD OF ECONOMICS: Explorations 
into the Human Experience, Revised Edition 
Richard B. McKenzie, Clemson University, and 


Gordon Tullock, Virginia Polytechnic Institute and State University 
Paperbound 





MACROECONOMICS, Revised Edition 


Paul Wonnacott, University of Maryland 
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RICHARD T. ELY LECTURE 


Rationality as Process and as Product of Thought 


By HERBERT A. SIMON” 


This opportunity to deliver the Richard 
T. Ely Lecture affords me some very per- 
sonal satisfactions. Ely, unbeknownst to 
him, bore a great responsibility for my eco- 
nomic education, and even for my choice of 
profession. The example of my uncle, 
Harold Merkel, who was a student of Com- 
mons and Ely at Wisconsin before World 
War I, taught me that human behavior was 
a fit subject for scientific study, and 
directed me to economics and political 
science instead of high energy physics or 
molecular biology. Some would refer to this 
as satisficing, for I had never heard of high 
energy physics or molecular biology, and 
hence was spared an agonizing weighing of 
alternative utiles. I simply picked the first 
profession that sounded fascinating. 

Ely’s influence went much further than 
that. My older brother’s copy of his Out- 
lines of Economics —the 1930 edition—was 
on our bookshelves when I prepared for 
high school debates on tariffs versus free 
trade, and on the Single Tax of Henry 
George. It provided me with a sufficiently 
good grounding in principles that I was later 
able to take Henry Simons’ intermediate 
theory course at the University of Chicago, 
and the graduate courses of Frank Knight 
and Henry Schultz without additional 
preparation. 

The Ely textbook, in its generation, held 
the place of Samuelson or Bach in ours. If it 
would not sound as though I were denying 
any progress in economics over the past 
half century, I might suggest that Ely’s 
textbook could be substituted for any of our 
current ones at a substantial reduction in 
weight, and without students or teacher be- 
ing more than dimly aware of the replace- 
ment. Of course they would not hear from 
Ely about marginal propensities to do this 


*Carnegie-Mellon University. 


or that, nor about the late lamented Phillips 
curve. But monetarists could rejoice in 
Ely’s uncompromising statement of the 
quantity theory (p. 298, italics), and in his 
assertion that ‘‘the solution of the problem 
of unemployment depends largely upon in- 
direct measures, such as monetary and 
banking reform’’—Ely does go on to say, 
however, that ‘‘we shall recognize that so- 
ciety must offer a willing and able man an 
opportunity to work’’ (p. 528). 


I, Rationality in and out of Economics 


I have more than personal reasons for di- 
recting your attention to Ely’s textbook. 
On page 4, we find a definition of eco- 
nomics that is, I think, wholly charac- 
teristic of books contemporary with his. 
‘Economics,’ he says, “‘is the science 
which treats of those social phenomena that 
are due to the wealth-getting and wealth- 
using activities of man.’’ Economics, that is 
to say, concerns itself with a particular 
subset of man’s behaviors—those having to 
do with the production, exchange, and 
consumption of goods and services. 

Many, perhaps most, economists today 
would regard that view as too limiting. 
They would prefer the definition proposed 
in the International Encyclopedia of the 
Social Sciences: ‘‘Economics ... is the 
study of the allocation of scarce resources 
among unlimited and competing uses”’ (vol. 
4, p. 472). If beefsteak is scarce, they would 
say, so are votes, and the tools of economic 
analysis can be used as readily to analyze 
the allocation of the one as of the other. 
This point of view has launched economics 
into many excursions and incursions into 
political science and her other sister social 
sciences, and has generated a certain 
amount of hubris in the profession with 
respect to its broader civilizing mission. I 
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would suppose that the program of this 
meeting, with its emphasis upon the rela- 
tions between economics and the other 
social sciences, is at least partly a reflection 
of that hubris. 


A. Rationality in Economics 


The topic of allocating scarce resources 
can be approached from either its norma- 
tive or its positive side. Fundamental to the 
approach from either side are assumptions 
about the adaptation of means to ends, of 
actions to goals and situations. Economics, 
whether normative or positive, has not 
simply been the study of the allocation of 
scarce resources, it has been the study of 
the rational allocation of scarce resources, 

Moreover, the term ‘‘rational” has long 
had in economics a much more specific 
meaning than its general dictionary 
signification of ‘‘agreeable to reason; not 
absurd, preposterous, extravagant, foolish, 
fanciful, or the like; intelligent, sensible.” 
As is well known, the rational man of eco- 
nomics is a maximizer, who will settle for 
nothing less than the best. Even his expec- 
tations, we have learned in the past few 
years, are rational (see John Muth, 1961).! 
And his rationality extends as far as the 
bedroom for, as Gary Becker tells us, “he 
would read in bed at night only if the value 
of reading exceeded the value (to him) of 
the loss in sleep suffered by his wife” 
(1974, p. 1078). 

It is this concept of rationality that is eco- 
nomics’ main export commodity in its trade 
with the other social sciences. It is no 
novelty in those sciences to propose that 
people behave rationally—if that term is 
taken in its broader dictionary sense. 
Assumptions of rationality are essential 
components of virtually all the sociological, 
psychological, political, and anthropo- 
logical theories with which J am familiar. 
What economics has to export, then, is not 


'The term is ill-chosen, for rational expectations in 
the sense of Muth are profit-maximizing expectations 
only under very special circumstances (see below). 
Perhaps we would mislead ourselves and others less if 
we called them by the less alluring phrase, ‘“‘consistent 
expectations.” 
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rationality, but a very particular and special 
form of it—the rationality of the utility 
maximizer, and a pretty smart one at that. 
But international flows have to be 
balanced. If the program of this meeting 
aims at more active intercourse between 
economics and her sister social sciences, 
then we must ask not only what economics 
will export, but also what she will receive in 
payment. An economist might well be 
tempted to murmur the lines of the 
tentmaker: “I wonder often what the 
Vintners buy-—One half as precious as the 
stuff they sell.” 

My paper will be much concerned with 
that question, and before I proceed, it may 
be well to sketch in outline the path I 
propose to follow in answering it. The argu- 
ment has three major steps. 

First, I would like to expand on the 
theme that almost all human behavior has a 
large rational component, but only in terms 
of the broader everyday sense of ra- 
tionality, not the economists’ more spe- 
cialized sense of maximization. 

Second, I should like to show that eco- 
nomics itself has not by any means limited 
itself to the narrower definition of ra- 
tionality. Much economic literature (for 
example, the literature of comparative in- 
stitutional analysis) uses weaker definitions 
of rationality extensively; and that litera- 
ture would not be greatly, if at all, 
improved by substituting the stronger 
definition for the weaker one.” To the 
extent that the weaker definition is ade- 
quate for purposes of analysis, economics 
will find that there is indeed much that is 
importable from the other social sciences. 

Third, economics has largely been preoc- 
cupied with the results of rational choice 
rather than the process of choice. Yet as 
economic analysis acquires a broader 
concern with the dynamics of choice under 
uncertainty, it will become more and more 
essential to consider choice processes. In 
the past twenty years, there have been im- 


*For an interesting argument in support of this 
proposition from a surprising source, see Becker 
(1962). What Becker calls “‘irrationality”’’ in his article 
would be called ‘bounded rationality” here. 
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portant advances in our understanding of 
procedural rationality, particularly as a 
result of research in artificial intelligence 
and cognitive psychology. The importation 
of these theories of the processes of choice 
into economics could provide immense 
help in deepening our understanding of the 
dynamics of rationality, and of the 
influences upon choice of the institutional 
structure within which it takes place. 

We begin, then, by looking at the broader 
concept of rationality to which I have re- 
ferred, and its social science applications. 


B. Rationality in the Other Social 
Sciences: Functional Analysis 


Let me provide some examples how ra- 
tionality typically enters into social science 
theories. Consider first so-called ‘‘social 
exchange” theories (see, for example, 
George Homans). The central idea here is 
that when two or more people interact, 
each expects to get something from the 
interaction that is valuable to him, and is 
thereby motivated to give something up 
that is valuable to the others. Social ex- 
change, in the form of the ‘‘inducements- 
contributions balance’’ of Chester I. Bar- 
nard and the author (1947), has played an 
important role in organization theory, and 
in even earlier times (see, for example, 
George Simmel) was a central ingredient in 
sociological theories. Much of the theoriz- 
ing and empirical work on the topic has 
been concerned with determining what 
constitutes a significant inducement or 
contribution in particular classes of ex- 
change situations—that is, with the actual 
shape and substance of the ‘‘utility func- 
tion.’’ Clearly, the man of social exchange 
theory is a rational man, even if he is never 
asked to equate things at the margin. ` 

It is perhaps more surprising to discover 
how pervasive assumptions of rationality 
are in psychoanalytic theory—confirming 
the suspicion that there 1s indeed method in 
madness. In his Five Lectures Sigmund 
Freud has this to say about neurotic ill- 
nesses: 


We see that human beings fall ill 
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when, as a result of external obstacles 
or of an internal lack of adaptation, the 
satisfaction of their erotic needs in 
reality is frustrated. We see that they 
then take flight into illness in order that 
by its help they may find a satisfaction 
to take the place of what has been 
frustrated ... We suspect that our 
patients’ resistance to recovery is no 
simple one, but compounded of several 
motives. Not only does the patient’s 
ego rebel against giving up the 
repressions by means of which it has 
risen above its original disposition, but 
the sexual instincts are unwilling to 
renounce their substitutive satisfaction 
so long as it is uncertain whether 
reality will offer them anything bet- 
ter. 


Almost all explanations of pathological be- 
havior in the psychoanalytic literature take 
this form: they explain the patient’s illness 
in terms of the functions it performs for 
him. 

The quotation from Freud is illustrative 
of a kind of functional reasoning that goes 
far beyond psychoanalysis and is widely 
used throughout the social sciences, and 
especially anthropology and sociology. Be- 
haviors are functional if they contribute to 
certain goals, where these goals may be the 
pleasure or satisfaction of an individual or 
the guarantee of food or shelter for the 
members of a society. Functional analysis 
In this sense is concerned with explaining 
how ‘“‘major social patterns operate to 
maintain the integration or adaptation of 
the larger system’’ (see Frank Cancian). In- 
stitutions are functional if reasonable men 
might create and maintain them in order to 
meet social needs or achieve social goals. 

It is not necessary or implied that the 
adaptation of institutions or behavior pat- 
terns to goals be conscious or intended. 
When awareness and intention are present, 
the function is usually called manifest, 
otherwise it is a latent function. The func- 
tion, whether it be manifest or latent, 
provides the grounds for the reasonable- 
ness or rationality of the institution or be- 
havior pattern. As in economics, evolu- 
tionary arguments are often adduced to 
explain the persistence and survival of 
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functional patterns, and to avoid assump- 
tions of deliberate calculation in explaining 
them. 

In practice, it is very rarely that the 
existence or character of institutions are 
deduced from the functions that must be 
performed for system survival. In almost all 
cases it is the other way round; it is empi- 
rical observation of the behavior pattern 
that raises the question of why it persists— 
what function it performs. Perhaps, in an 
appropriate axiomatic formulation, it would 
be possible to deduce that every society 
must have food-gathering institutions. In 
point of fact, such institutions can be ob- 
served in every society, and their existence 
is then rationalized by the argument that 
obtaining food is a functional requisite for 
all societies. This kind of argument may 
demonstrate the sufficiency of a particular 
pattern for performing an essential func- 
tion, but cannot demonstrate its 
necessity—cannot show that there may not 
be alternative, functionally equivalent, be- 
havior patterns that would satisfy the same 
need. 

The point may be stated more formally. 
Functional arguments are arguments about 
the movements of systems toward stable 
self-maintaining equilibria. But without 
further specification, there is no reason to 
suppose that the attained equilibria that are 
reached will be global maxima or minima of 
some function rather than local, relative 
maxima or minima. In fact, we know that 
the conditions that every local maximum of 
a system be a global maximum are very 
strong (usually some kind of ‘‘convexity”’ 
conditions). 

Further, when the system is complex and 
its environment continually changing (that 
is, in the conditions under which biological 
and social evolution actually take place), 
there is no assurance that the system’s mo- 
mentary position will lie anywhere near a 
point of equilibrium, whether local or 
global. Hence, all that can be concluded 
from a functional argument is that certain 
characteristics (the satisfaction of certain 
functional requirements in a particular way) 
are consistent with the survival and further 
development of the system, not that these 
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same requirements could not be satisfied in 
some other way. Thus, for example, 
societies can satisfy their functional needs 
for food by hunting or fishing activities, by 
agriculture, or by predatory exploitation of 
other societies. 


C. Functional Analysis in Economics 


Functional analysis of exactly this kind, 
though with a different vocabulary, is com- 
monly employed by economists, especially 
when they seek to use economic tools to 
“explain” institutions and behaviors that 
lie outside the traditional domains of 
production and distribution. Moreover, it 
occurs within those. domains. As an 
example, the fact is observed that indi- 
viduals frequently insure against certain 
kinds of contingencies. Attitudes are then 
postulated (for example, risk aversion) for 
which buying insurance is a functional and 
reasonable action. If some people are ob- 
served to insure, and others not, then this 
difference in behavior can be explained by 
a difference between them in risk aversion. 

To take a second example, George 
Stigler and Becker wish to explain the fact 
(if it is a fact—their empiricism is very 
casual) that as people hear more music, 
they want to hear still more. They invent a 
commodity, ‘‘music appreciation’’ (not to 
be confused with time spent in listening to 
music), and suggest that listening to music 
might produce not only immediate enjoy- 
ment but also an investment in capacity for 
appreciating music (i.e., in amount of en- 
joyment produced per listening hour). Once 
these assumptions are granted, various 
conclusions can be drawn about the de- 
mand for music appreciation. However, 
only weak conclusions follow about listen- 
ing time unless additional strong postulates 
are introduced about the elasticity of de- 
mand for appreciation. 

A rough “‘sociological”’ translation of the 
Stigler-Becker argument would be that 
listening to music is functional both in pro- 
ducing pleasure and in enhancing the 
pleasure of subsequent listening—a typical 
functional argument. It is quite unclear 
what is gained by dressing it in the garb of 
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marginalism. We might be willing to 
grant that people would be inclined to in- 
vest more in musical appreciation early in 
life than later in life (because they would 
have a longer time in which to amortize the 
investment) without insisting that costs and 
returns were being equated at the margin, 
and without gaining any new insights into 
the situation from making the latter 
assumption. 

A sense of fairness compels me to take a 
third example from my own work. In my 
1951 paper, I defined the characteristics of 
an employment contract that distinguish it 
from an ordinary sales contract, and then 
showed why reasonable men might prefer 
the former to the latter as the basis for es- 
tablishing an employment relation. My 
argument requires a theorem and fifteen 
numbered equations, and assumes that 
both employer and employee maximize 
their utilities. Actually, the underlying 
functional argument is very simple. An em- 
ployee who didn’t care very much which of 
several alternative tasks he performed 
would not require a large inducement to ac- 
cept the authority of an employer—that is, 
to permit the employer to make the choice 
among them. The employer in turn would 
be willing to provide the necessary induce- 
ment in order to acquire the right to 
postpone his decisions about the em- 
ployee’s agenda, and in this way to 
postpone some of his decisions whose out- 
comes are contingent on future uncertain 
events. The rigorous economic argument, 
involving the idea of maximizing behavior 
by employer and employee, is readily trans- 
latable into a simple qualitative argument 
that an employment contract may be a 
functional (‘‘reasonable’’) way of dealing 
with certain kinds of uncertainty. The argu- 


3Recently, Oliver Williamson has pointed out that I 
would have to introduce slightly stronger assumptions 
to justify the employment contract as rational if one of 
the alternatives to it were what he calls a “‘contingent 
claims” contract, but the point of my example is not 
affected. To exclude the contingent claims contract as 
a viable alternative, we need merely take account of 
the large transaction costs it would entail under real 
world conditions. 
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ment then explains why employment rela- 
tions are so widely used in our society. 

The translation of these examples of eco- 
nomic reasoning into the language of func- 
tional analysis could be paralleled by exam- 
ples of translation scholarship which run in 
the opposite direction. Political scientists, 
for example, long ago observed that under 
certain circumstances institutions of 
representative democracy spawned a multi- 
plicity of political parties, while under other 
circumstances, the votes were divided in 
equilibrium between two major parties. 
These contrasting equilibria could readily 
be shown by functional arguments to result 
from rational voting decisions under dif- 
ferent rules of the electoral game, as was 
observed by Maurice Duverger, in his 
classic work on political parties, as well as 
by a number of political scientists who pre- 
ceded him. In recent years, these same 


results have been rederived more 
rigorously by economists and game 
theorists, employing much stronger 


assumptions of utility maximization by the 
voters; it was hard to see that the 
maximization assumptions have produced 
any new predictions of behavior.4 


D. Summary 


Perhaps these examples suffice to show 
that there is no such gap as is commonly 
supposed between the view of man 
espoused by economics and the view found 
in the other social sciences. The view of 
man as rational is not peculiar to eco- 
nomics, but is endemic, and even ubiqui- 
tous, throughout the social sciences. Eco- 
nomics tends to emphasize a particular 


‘For an introduction to this literature, see William 
H. Riker and Peter C. Ordeshook, and Riker. Anthony 
Downs’ book belongs to an intermediate genre. While 
it employs the language of economics, it limits itself to 
verbal, nonrigorous reasoning which certainly does 
not make any essential use of maximizing assumptions 
(as contrasted with rationality assumptions in the 
broader sense), and which largely translates into the 
economic vocabulary generalizations that were al- 
ready part of the science and folklore of politics. In the 
next section, other examples of this kind of informal 
use of rationality principles are examined to analyze 
institutions and their behavior. 


6 AMERICAN ECONOMIC ASSOCIATION 


form of rationality—maximizing be- 
havior—as its preferred engine of explana- 
tion, but the differences are often dif- 
ferences in vocabulary more than in 
substance. We shall see in a moment that in 
much economic discussion the notion of 
maximization is used in aloose sense that is 
very close to the common sense notions of 
rationality used elsewhere in the social 
sciences. 

One conclusion we may draw is that 
economists might well exercise a certain 
amount of circumspection in their 
endeavors to export economic analysis to 
the other social sciences. They may dis- 
cover that they are sometimes offering 
commodities that are already in generous 
supply, and which can therefore be dis- 
posed of only at a ruinously low price. On 
the other side of the trade, they may find 
that there is more of interest in the modes 
and results of inquiry of their fellow social 
scientists than they have generally been 
aware. 


II. On Applying the Principle of Rationality 


What is characteristic of the examples of 
functional analysis cited in the last section, 
whether they be drawn from economics or 
from the other social sciences, is that they 
are not focused on, or even much 
concerned with, how variables are equated 
at the margin, or how equilibrium is altered 
by marginal shifts in conditions (for 
example, shifts in a supply or demand 
schedule). Rather, they are focused on 
qualitative and structural questions, typi- 
cally, on the choice among a small number 
of discrete institutional alternatives: 

Not ‘Show much flood insurance will a 
man buy?” but “what are the structural 
conditions that make buying insurance ra- 
tional or attractive?” 

Not “at what levels will wages be 
fixed?” but ‘‘when will work be performed 
under an employment contract rather than 
a sales contract?’ 

If we want a natural science analogy to 
this kind of theorizing, we can find it in 
geology. A geologist notices deep scratches 
in rock; he notices that certain hills of 
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gravel are elongated along a north-south 
axis, and that the boulders embedded in 
them are not as smooth as those usually 
found on beaches. To explain these facts, 
he evokes a structural, and not at all quanti- 
tative, hypothesis: that these phenomena 
were produced by the process of glaciation. 

In the first instance, he does not try to 
explain the depth of the glacial till, or esti- 
mate the weight of the ice that produced it, 
but simply to identify the basic causative 
process. He wants to explain the role of 
glaciation, of erosion, of vulcanization, of 
sedimentation in producing the land forms 
that he observes. His explanations, 
morever, are after-the-fact, and not predic- 
tive. 


A. Toward Qualitative Analysis 


As economics expands beyond its central 
core of price theory, and its central concern 
with quantities of commodities and money, 
we observe in it this same shift from a 
highly quantitative analysis, in which 
equilibration at the margin plays a-central 
role, to a much more qualitative institu- 
tional analysis, in which discrete structural 
alternatives are compared. 

In these analyses aimed at explaining in- 
stitutional structure, maximizing assump- 
tions play a much less significant role than 
they typically do in the analysis of market 
equilibria. The rational man who some- 
times prefers an employment contract to a 
sales contract need not be a maximizer. 
Even a _ satisficer will exhibit such a 
preference whenever the difference in 
rewards between the two arrangements is 
sufficiently large and evident. 

For this same reason, such analyses can 
often be carried out without elaborate 
mathematical apparatus or marginal cal- 
culation. In general, much cruder and 
simpler arguments will suffice to 
demonstrate an inequality between two 
quantities than are required to show the 
conditions under which these quantities are 
equated at the margin. Thus, in the recent 
works of Janos Kornai, Williamson, and 
John Montias on economic organization, 
we find only rather modest and simple ap- 
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plications of mathematical analysis. In the 
ways in which they involve principles of ra- 
tionality, the arguments of these authors re- 
semble James March and the author’s Or- 
ganizations more closely than Paul 
Samuelson’s Foundations > 

What is the predominant form of reason- 
ing that we encounter in these theoretical 
treatments of social institutions? Do they 
contain arguments based on maximizing 
assumptions? Basically, they rest upon a 
very simple form of causal analysis. 
Particular institutional structures or 
practices are seen to. entail certain unde- 
sirable (for example, costly) or desirable 
(for example, value-producing) conse- 
quences. Ceteris paribus, situations and 
practices will be preferred when important 
favorable consequences are associated with 
them, and avoided when important unfa- 
vorable consequences are associated with 
them. A shift in the balance of conse- 
quences, or in awareness of them, may mo- 
tivate a change in institutional arrange- 
ments. 

Consider the following argument from 
Montias typical of this genre of analysis, 
which relates to the balance in organiza- 
tions between centralization and 
decentralization. 


Decentralizing measures are gener- 
ally aimed at remedying two shortcom- 


5A notable exception to this generalization about the 
economic literature on organizations is the work of 
Jacob Marschak and Roy Radner on the theory of 
teams. These authors chose the strategy of detailed, 
precise analysis of the implications of maximizing 
assumptions for the transmission of information in or- 
ganizations. The price they paid for this rigor was to 
find themselves limited to the highly simplified situa- 
tions where solutions could be found for the 
mathematical problems they posed. We need not, of 
course, make an either-or choice between these two 
modes of inquiry. While it may be difficult or impossi- 
ble to extend the formal analysis of the theory of teams 
to problems of real world complexity, the rigorous 
microtheory may illuminate the workings of important 
component mechanisms in the complex macrositua- 
tions. The methodological issues in choosing between 
analytic tractability and realism are quite parallel to 
those involved in the choice between laboratory and 
field methods for gathering empirical information 
about social phenomena. Neither one by itself marks 
the exclusive path toward truth. 
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ings of an ‘overcentralized’ system 
structure. (1) Superordinates are 
overburdened with responsibility for 
the detailed direction and coordination 
of their subordinates’ activities. (2) 
This ‘petty tutelage’ deprives subor- 
dinates of the opportunity to make de- 
cisions that might increase the payoff 
of the eee of which they are a 
part. . Why not loosen controls 

2... When controls are 
loosened, unless the incentive system 
is modified to bring about greater 
harmony between the goals of super- 
visors and supervisees, it may induce 
producers to shift their input and 
output mix in directions that... vi- 
tiate any benefits that might be reaped 
by the organization as a whole from the 
exercise of greater initiative at lower 
tiers. [p.215] 


Here two costs or disadvantages of 
centralization (burden on supervisors, 
restriction of choice-set of subordinates) 
are set off against a disadvantage of 
decentralization (goals of subordinates di- 
vergent from organization goals). 

What can we learn about organization 
from an argument like this? Certainly little 
or nothing about the optimal balance point 
between centralization and decentralization 
in any particular organization. Rather, we 
might derive conclusions of these kinds: 

1. That increasing awareness of one of 
the predicted consequences may cause an 
organization to move in the direction of 
centralization or decentralization. (For 
example, an egregious case of ‘‘suboptimiz- 
ing’’ by a subordinate may cause additional 
centralized controls to be instituted.) 

2. That new technical devices may tilt 
the balance between centralization and 
decentralization. For example, invention 
and adoption of divisionalized profit and 
loss statements led toward decentralization 
of many large American business firms in 
the 1950's; while reduction in information 
costs through computerization led at a 
later date to centralization of inventory 
control decisions in those same firms. 

Of course Montias’ conclusions could 
also be derived from a more formal 
optimization analysis—in fact he presents 
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such an analysis on the two pages following 
the passage quoted above. But it is not 
clear that anything new is added by the for- 
malization, since the parameters imputed to 
the system are largely unmeasured and un- 
measurable. i 
There is something to be said for an 
Ockham’s Razor that, eschewing assump- 


tions of optimization, provides an explana- - 


tion of behavior that is consistent with 
either optimizing or satisficing procedures 
on the part of the human agents. Parsimony 
recommends that we prefer the postulate 
that men are reasonable to the postulate 
that they are supremely rational when 
either one of the two assumptions will do 
our work of inference as well as the other.® 


B. Procedural Rationality 


The kind of qualitative analysis I have 
been describing has another virtue. In com- 
plex situations there is likely to be a 
considerable gap between the real environ- 
ment of a decision (the world as God or 
some other omniscient observer sees it) and 
the environment as the actors perceive it. 
The analysis can then address itself either 
to normative questions—the whole range 
of consequences that should enter into de- 
cisions in such situations—or descriptive 
questions, including the questions of which 
components of the situation are likely to be 
taken into account by the actors, and how 
the actors are likely to represent the situa- 
tion as a whole. 

In the precomputer era, for example, it 
was very difficult for managers in business 
organizations to pay attention to all the 
major variables affected by their decisions. 
Company treasurers frequently made deci- 


‘Ockham is usually invoked on behalf of the par- 
simony of optimizing assumptions, and against the ad- 
ditional ad hoc postulates that satisficing models are 
thought to require in order to guarantee uniqueness of 
solutions. But that argument only applies when we are 
trying to deduce unique equilibria, a task quite dif- 
ferent from the one most institutional writers set for 
themselves. However, I have no urge to enlarge on 
this point. My intent here is not polemical, on behalf of 
satisficing postulates, but rather to show how large a 
plot of common ground is shared by optimizing and 
satisficing analysis. Again, compare Becker (1962). 
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sions about working capital with little or no 
attention to their impact on inventory 
levels, while production and marketing 
executives made decisions about inventory 
without taking into account impacts on 
liquidity. The introduction of computers 
changed the ways in which executives were 
able to reach decisions; they could now 
view them in terms of a much wider set of 
interrelated consequences than before. The 
perception of the environment of a decision 
is a function of—among other things—the 
information sources and computational ca- 
pabilities of the executives who make it. 

Learning phenomena are also readily 
handled within this framework. A number 
of the changes introduced into planning and 
control procedures in eastern European 
countries during the 1960’s were instituted 
when the governments in question learned 
by experience of some of the dysfunctional 
consequences of trying to control produc- 
tion by means of crude aggregates of 
physical quantities. An initial distrust of 
prices and market mechanisms was 
gradually and partially overcome after 
direct experience of the disadvantages of 
some of the alternative mechanisms. These 
learning experiences could be paralleled 
with experiences of American steel com- 
panies, for example, that experimented 
with tonnage incentives for mill department 
superintendents. 

A general proposition that might be 
asserted about organizations is that the 
number of considerations that are 
potentially relevant to the effectiveness of 
an organization design is so large that only 
a few of the more salient of these lie within 
the circle of awareness at any given time, 
that the membership of this subset changes 
continually as new situations (produced by 
external or internal events) arise, and that 
‘learning’ in the form of reaction to 
nerceived consequences is the dominant 
way in which rationality exhibits itself. 

In a world where these kinds of adjust- 
ments are prominent, a theory of rational 
behavior must be quite as much concerned 
with the characteristics of the rational ac- 
tors—the means they use to cope with un- 
certainty and cognitive complexity—as 
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with the characteristics of the objective en- 
vironment in which they make their deci- 
sions. In such a world, we must give an ac- 
count not only of substantive rationality — 
the extent to which appropriate courses of 
action are chosen—but also procedural ra- 
tionality—the effectiveness, in light of 
human cognitive powers and limitations, of 
the procedures used to choose actions. As 
economics moves out toward situations of 
Increasing cognitive complexity, it be- 
comes increasingly concerned with the 
ability of actors to cope with the com- 
plexity, and hence with the procedural 
aspects of rationality. In the remainder of 
my talk, I would like to develop this con- 
cept of procedural rationality, and its im- 
plications for economic analysis. 


III. Mind as the Scarce Resource 


Until rather recently, such limited atten- 
tion as was paid by economists to proce- 
dural, as distinct from substantive, ra- 
tionality was mainly motivated by the prob- 
lems of uncertainty and expectations. The 
simple notion of maximizing utility or profit 
could not be applied to situations where the 
optimum action depended on uncertain en- 
vironmental events, or upon the actions of 
other rational agents (for example, im- 
perfect competition). 

The former difficulty was removed to 
some degree by replacing utility maximiza- 
tion with the maximization of subjective ex- 
pected utility (SEU) as the criterion of ra- 
tionality. In spite of its conceptual 
elegance, however, the SEU solution has 
some grave defects as either a normative or 
a descriptive formulation. In general, the 
optimal solution depends upon all of the 
moments of the frequency distributions of 
uncertain events. The exceptions are a 
small but important class of cases where 
the utility or profit function is quadratic and 
all constraints are in the form of equations 
rather than inequalities.” The empirical 


7In this case the expected values of the environ- 
mental! variables serve as certainty equivalents, so that 
SEU maximization requires only replacing the un- 
known true values by these expected values. See the 
author (1957). 
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defect of the SEU formulation is that when 
it has been subjected to test in the labora- 
tory or the real world, even in relatively 
simple situations, the behavior of human 
subjects has generally departed widely 
from it. 

Some of the evidence has been surveyed 
by Ward Edwards, and more recently by 
Daniel Kahneman and Amos Tversky. 
They describe experimental situations in 
which estimates formed on the basis of 
initial information are not revised nearly as 
much by subsequent information as would 
be required by Bayes’ Theorem. In other 
situations, subjects respond largely to the 
information received most recently, and 
take inadequate account. of prior informa- 
tion. 

Behavior that is radically inconsistent 
with the SEU framework occurs also in 
naturalistic settings. Howard Kunreuther et 
al. have recently carried out extensive 
studies of behavior and attitudes relating to 
the purchase of flood insurance by persons 
owning property in low-lying areas. They 
found that knowledge of the availability of 
insurance, or rates, and of objective risks 
was very imperfect, and that the actual de- 
cisions whether or not to insure were re- 
lated much more to personal experience 
with floods than to any objective facts 
about the situation—or even to personal 
subjective beliefs about those facts. In the 
face of this evidence, it is hard to take SEU 
seriously as a theory of actual human be- 
havior in the face of uncertainty.® 

For situations where the rationality of an 
action depends upon what others (who are 
also striving to be rational) do again, no 
consensus has been reached as to what 
constitutes optimal behavior. This is one of 
the reasons I have elsewhere called im- 
perfect competition ‘‘the permanent and 
ineradicable scandal of economic theory” 
(1976b, p. 140). The most imaginative and 


8Kunreuther et al. point out that the theory cannot 
be ‘‘saved’’ by assuming utility to be radically non- 
linear in money. In the flood insurance case, that in- 
terpretation of the data would work only if we were 
willing to assume that money has strongly increasing 
marginal utility, not a very plausible escape route for 
the theory. 
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ambitious attempi to resolve the difficulty 
was the von Neumann-Morgenstern theory 
of games, which is embarrassing in the 
wealth of alternative solutions it offers. 
While the theory. of games reveals the 
potential richness of behavior when ra- 
tional individuals are faced with conflict of 
interest, the capability of reacting to each 
other’s actions (or expected actions), and 
possibilities for coalition, it has provided no 
unique and universally accepted criterion 
of .rationality to generalize the SEU cri- 
terion and extend it to this broader range of 
situations. 

The so-called ‘‘rational expectations” 
models, currently so popular (and due origi- 
nally to Muth), pass over these problems 
rather than solving them. They ignore 
potential coalitions and attempted mutual 
outguessing behavior, and correspond to 
optimal solutions only when the losses are 
quadratic functions of the errors of esti- 
mate.? Hence they do not correspond to 
any classical criterion of rationality, and la- 
beling them with that term, rather than the 
more neutral “‘consistent expectations,” 
provides them with a rather unwarranted 
legitimation. 

Finally, it should be remarked that the 
main motivation in economics for develop- 
ing theories of uncertainty and mutual ex- 
pectations has not been to replace substan- 
tive criteria of rationality with procedural 
criteria, but rather to find substantive cri- 
teria broad enough to extend the concept of 
rationality beyond the boundaries of static 
optimization under certainty. As with 
classical decision theory, the interest lies 
not in how decisions are made but in what 
decisions are made. (But see, contra, such 
analyses as Richard Cyert and Morris De- 
Groot.) l 


That is, only under the conditions where the un- 
certainty equivalents of fn. 8 exist. Under other cir- 
cumstances, a ‘‘rational” person would be well 
advised, if he knew that all others were following the 
` “rational expectations” or ‘consistent expectations” 
rule, to recalculate his own optimal behavior on that 
assumption. Of course if others followed the same 
course, we would be back in the ‘‘outguessing’’ situa- 
tion. 
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A. Search and Teams 


Decision procedures have been treated 
more explicitly in the small bodies of work 
that have grown up in economics on the 
theory of search and on the theory of 
teams. Both these bodies of theory are 
specifically concerned with the limits on the 
ability of the economic actor to discover or 
compute what behavior is optimal for him. 
Both aspire not only to take account of 
human bounded rationality, but to bring it 
within the compass of the rational calculus. 
Let me explain what I mean by that distinc- 
tion. 

Problems of search arise when not all the 
alternatives of action are presented to the 
rational actor ab initio, but must be sought 
through some kind of costly activity. In 
general, an action will be chosen before the 
search has revealed all possible alterna- 
tives. One example of this kind of problem 
is the sale of a house, or some other asset, 
when offers are received sequentially and 
remain open for only a limited time (see the 
author, 1955). Another example which has 
been widely cited is the purchase of an au- 
tomobile involving travel to dealers’ lots 
(see Stigler, 1961). In both these examples, 
the question is not how the search is carried 
out, but how it is decided when to terminate 
it—that is, the amount of search. The ques- 
tion is answered by postulating a cost that 
increases with the total amount of search. 
In an optimizing model, the correct point of 
termination is found by equating the 
marginal cost of search with the (expected) 
marginal improvement in the set of alterna- 
tives. In a satisficing model, search 
terminates when the best offer exceeds an 
aspiration level that itself adjusts gradually 
to the value of the offers received so far. In. 
both cases, search becomes just another 
factor of production, and investment in 
search is determined by the same marginal 
principle as investment in any other factor. 
However cavalierly these theories treat the 
actual search process, they do recognize 
explicitly that information gathering is nota 
free activity, and that unlimited amounts of 
it are not available. 


“e 
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The theory of teams, as developed by 
Marschak and Radner, goes a step farther 
in specifying the procedure of decision. 
That theory, as is well known, is concerned 
with the improvement that may be realized 
in a team’s decisions by interchange of in- 
formation among the team members. But 
here the theory does not limit itself to deter- 
mining the aggregate amount of information 
that should be transmitted, but seeks to cal- 
culate what messages should be exchanged, 
under what conditions, and at what cost. 
The content of the communication as well 
as the total amount of information becomes 
relevant to the theory. 

In its attitude toward rationality, the 
theory of teams is as “‘classical,’’ however, 
as is search theory. The bounds on the ra- 
tionality of the team members are 
‘‘externalized’’ and represented as costs of 
communication, so that they can be folded 
into the economic calculation along with 
the costs and benefits of outcomes. 


B. Rational Search Procedures 


To find theories that compare the merits 
of alternative search procedures, we must 
look largely outside the domain of eco- 
nomics. A number of such theories have 
been developed in the past thirty years, 
mainly by management scientists and re- 
searchers in the field of artificial in- 
telligence. An important example is the 
body of work that has been done on integer 
programming. 

Integer programming problems resemble 
linear programming problems (to maximize 
some quantity, subject to constraints in the 
form of linear equations and inequalities), 
with the added condition that certain vari- 
ables can only take whole numbers as their 
values. The integer constraint makes inap- 
plicable most of the powerful computa- 
tional methods available for solving linear 
programming problems, with the result that 
integer programming problems are far less 
tractable, computationally, than linear 
programming problems having comparable 
numbers of variables. 

Solution methods for integer program- 
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ming problems use various forms of highly 
selective search—for example branch-and- 
bound methods that establish successively 
narrower limits for the value of the op- 
timum, and hence permit a corresponding 
narrowing of search to promising regions of 
the space. It becomes a matter of 
considerable practical and theoretical 
interest to evaluate the relative computa- 
tional efficiency of competing search 
procedures, and also to estimate how the 
cost of search will grow with the size of the 
problem posed. Until recently, most 
evaluation of search algorithms has been 
empirical: they have been tested on sample 
problems. Recently, however, a body of 
theory—called theory of computational 
complexity-—has grown up that begins to 
answer some of these questions in a more 
systematic way. 

I cannot give here an account of the 
theory of computational complexity, or all 
of its implications for procedural ra- 
tionality. A good introduction will be found 
in Alfred Aho et al. One important set of 
results that comes out of the theory does re- 
quire at least brief mention. These results 
have to do with the way in which the 
amount of computation required to solve 
problems of a given class grows with the 
size of the problems—with the number of 
variables, say.!° 

In a domain where computational re- 
quirements grow rapidly with problem size, 
we will be able to solve only small prob- 
lems; in domains where the: requirements 
grow slowly, we will be able to solve much 
larger problems. The problems that the real 
world presents to us are generally 
enormous compared with the problems that 
we can solve on even our largest com- 
puters. Hence, our computational models 
are always rough approximations to the 
reality, and we must hope that the approxi- 
mation will not be too inexact to be useful. 


10Most of the theorems in computational complexity 
have to do with the ‘‘worst case,’’ that is, with the 
maximum amount of computation required to solve 
any problem of the given class. Very few results are 
available fer the expected cost, averaged over all prob- 
lems of the class. 
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We will be particularly concerned that com- 
putational costs not increase rapidly with 
problem size. 

It is customary tn the theory of computa- 
tional complexity to regard problems of a 
given size as ‘‘tractable’’ if computations 
do not grow faster than at some fixed power 
of problem size. Such classes of problems 
are known as “polynomial complex.” 
Problems that grow exponentially in com- 
plexity with size are not polynomial com- 
plex, since the rate of growth of computa- 
tion comes to exceed any fixed power of 
their size. 

A large and important class of problems 
which includes the general integer program- 
ming problem, as well as standard schedul- 
ing problems, all have been shown to have 
the same level of complexity—if one is 
polynomial complex, then all are; if one is 
not polynomial camplex, then none are. 
These problems have been labeled *‘NP- 
complete.” It is conjectured, but not yet 
proven, that the class of NP-complete 
problems is not polynomially complex, but 
probably exponentially complex. 

The significance of these findings and 
conjectures is in showing that computa- 
tional difficulties, and the need to approxi- 
mate, are not just a minor annoying feature 
of our world to be dealt with by manu- 
facturing larger computers or breeding 
smarter people. Complexity is deep in the 
nature of things, and discovering tolerable 
approximation procedures and heuristics 
that permit huge spaces to be searched very 
selectively lies at the heart of intelligence, 
whether human or artificial. A theory of ra- 
tionality that does not give an account of 
problem solving in the face of complexity is 
sadly incomplete. It is worse than incom- 
plete; it can be seriously misleading by pro- 
viding ‘‘solutions’’ to economic questions 
that are without operational significance. 

One interesting and important direction 
of researclf in computational complexity 
lies if showing how the complexity of prob- 
lems might be decreased by weakening the 
requirements for solution—by requiring so- 
lutions only to approximate the optimum, 
or by replacing an optimality criterion by a 
satisficing criterion. Results are still frag- 
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mentary, but it is already known that there 
are some cases where such modifications 
reduce exponential or NP-complete prob- 
lem classes to polynomial-complete 
classes. 

The theory of heuristic search, cultivated 
in artificial intelligence and information 
processing psychology, is concerned with 
devising or identifying search procedures 
that will permit systems of limited com- 
putational capacity to make complex deci- 
sions and solve difficult problems. (For a 
general survey of the theory, see Nils 
Nilsson.) When a task environment has pat- 
terned structure, so that solutions to a 
search problem are not scattered randomly 
throughout it, but are located in ways re- 
lated to the structure, then an intelligent 
system capable of detecting the pattern can 
exploit it in order to search for solutions in 
a highly selective way. 

One form, for example, of selective 
heuristic search, called best-first search, 
assigns to each node in the search space an 
estimate of the distance of that node froma 
solution. At each stage, the next increment 
of effort is expended in searching from the 
node, among those already reached, that 
has the smallest distance estimate (see, for 
example, the author and J.B. Kadane). As 
another example, when the task is to find a 
good or best solution, it may be possible to 
assign upper and lower bounds on the 
values of the solutions that can be obtained 
by searching a particular part of the space. 
If the upper bound on region A is lower 
than the lower bound on some other region, 
then region A does not need to be searched 
at all. 
` I will leave the topics of computational 
complexity and heuristic search with these 
sketchy remarks. What implications these 
developments in the theory of procedural 
rationality will have for economics defined 
as “‘the science which treats of the wealth- 
getting and wealth-using activities of man’’ 
remain to be seen. That they are an integral 
part of economics defined as ‘‘the science 
which treats of the allocation of scarce 
resources” is obvious. The scarce resource 
is computational capacity—the mind. The 
ability of man to solve complex problems, 3 
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and the magnitude of the resources that 
have to be allocated to solving them, 
depend on the efficiency with which this 
resource, mind, is deployed. 


C. Attention as the Scarce Resource 


Finally, I would like to turn from the 
rather highly developed approaches to 
procedural rationality that I have been dis- 
cussing back to the more qualitative kinds 
of institutional issues that were considered 
in the previous section of this paper. Many 
of the central issues of our time are ques- 
tions of how we use limited information and 
limited computational capacity to deal with 
enormous problems whose shape we barely 
grasp. 

For many purposes, a modern govern- 
ment can be regarded as a parallel comput- 
ing device. While one part of its capability 
for rational problem solving is directed to 
fire protection, another is directed to pav- 
ing highways, and another to collecting 
refuse. For other important purposes, a 
government, like a human being, is a serial 
processing system, capable of attending to 
only one thing at a time. When important 
new policies must be formulated, public 
and official attention must be focused on 
one or a few matters. Other concerns, no 
matter how pressing, must wait their turn 
on the agenda. When the agenda becomes 
crowded, public life begins to appear more 
and more as a succession of crises. When 
problems become interrelated, as energy 
and pollution problems have become, there 
is the constant danger that attention 
directed to a single facet of the web will 
spawn solutions that disregard vital conse- 
quences for the other facets. When oil is 
scarce, we return to coal, but forget that we 
must then deal with vastly increased quan- 
tities of sulfur oxides in our urban air. Or 
we outlaw nuclear power stations because 
of radiation hazards, but fail to make al- 
ternative provision to meet our energy 
needs. It is futile to talk of substantive ra- 
tionality in public affairs without consider- 
ing what procedural means are available to 
order issues on the public agenda in a ra- 
tional way, and to insure attention to the in- 
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direct consequences of actions taken to 
reach specific goals or solve specific prob- 
lems. 

In a world where information is relatively 
scarce, and where problems for decision 
are few and simple, information is almost 
always a positive good. In a world where 
attention is a major scarce resource, in- 
formation may be an expensive luxury, for 
it may turn our attention from what is im- 
portant to what is unimportant. We cannot 
afford to attend to information simply be- 
cause it is there. I am not aware that there 
has been any systematic development of a 
theory of information and communication 
that treats attention rather than information 
as the scarce resource.!! Some of the 
consequences of attention 
scarcity have already been noticed in busi- 
ness and government, where early designs 
of so-called ‘“‘management information 
systems” flooded executives with trivial 
data and, until they learned to ignore them, 
distracted their attention from more im- 
portant matters. It is probably true of 
contemporary organizations that an au- 
tomated information system that does not 
consume and digest vastly more informa- 
tion than it produces and distributes harms 
the performance of the organization in 
which it is incorporated. 

The management of attention and tracing 
indirect consequences of action are two of 
the basic issues of procedural rationality 
that confront a modern society. There are 
others of comparable importance: what de- 
cision-making procedure is rational when 
the basic quantities for making marginal 
comparisons are simply not known? A few 
years ago, I served as chairman of a Na- 
tional Academy of Sciences (NAS) commit- 
tee whose job it was to advise the Congress 
on the control of automobile emissions (see 
NAS, Coordinating Committee on Air 
Quality Studies). It is easy to formulate an. 
SEU model to conceptualize the problem. 
There is a production function for automo- 
biles that associates different costs with dif- 
ferent levels of emissions. The laws govern- 


11Some unsystematic remarks on the subject will be 
found in the author (1976a, chs. 13, 14). 
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ing the chemistry of the atmosphere de- 
termine the concentrations of polluting 
substances in the air as a function of the 
levels of emissions. Biomedical science 
tells us what effects on life and health can 
be expected from various concentrations of 
pollutants. All we need do is to attach a 
price tag to life and health, and we can cal- 
culate the optimum level of pollution con- 
trol. 

There is only one hitch—which will be 
apparent to all of you. None of the relevant 
parameters of the various ‘‘production 
functions” are known—except, within half 
an order of magnitude, the cost of reducing 
the emissions themselves. The physics and 
chemistry of the atmosphere presents a 
series of unsolved problems—particularly 
relating to the photochemical reactions af- 
fecting the oxides of nitrogen and ozone. 
Medical science is barely able to detect that 
there are health effects from pollutants, 
much less measure how large these effects 
are. The committee’s deliberations led im- 
mediately to one conclusion—one that 
congressmen are accustomed to hearing 
from such committees: We need more re- 
search. But while the research is being 
done, what provisions should be incor- 
porated in the Clean Air Act of 1977 (or the 
Acts of 1978 through 2000, for that matter}? 
For research won’t give us clear answers 
then either. What constitutes procedural ra- 
tionality in such circumstances? 

“Reasonable men’’ reach “‘reasonable’”’ 
conclusions in circumstances where they 
have no prospect of applying classical 
models of substantive rationality. We know 
only imperfectly how they do it. We know 
even less whether the procedures they use 
in place of the inapplicable models have 
any merit-~although most of us would 
choose them in preference to drawing lots. 
The study of procedural rationality in cir- 
cumstances where attention is scarce, 
where problems are immensely complex, 
and where crucial information is absent 
presents a host of challenging and funda- 
mental research problems to anyone who is 
interested in the rational allocation of 
scarce resources. 
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IV. Conclusion 


In histories of human civilization, the 
invention of writing and the invention of 
printing are always treated as key events. 
Perhaps in future histories the invention of 
electrical communication and the invention 
of the computer will receive comparable 
emphasis. What all of these developments 
have in common, and what makes them so 
important, is that they represent basic 
changes in man’s equipment for making ra- 
tional choices—in his computational ca- 
pabilities. Problems that are impossible to 
handle with the head alone (multiplying 
large numbers together, for example) be- 
come trivial when they can be written down 
on paper. Interactions of energy and envi- 
ronment that almost defy conceptualization 
lend themselves to at least approximate 
modeling with modern computers. 

The advances in man’s capacity for 
procedural rationality are not limited to 
these obvious examples. The invention of 
algebra, of analytic geometry, of the cal- 
culus were such advances. So was the 
invention, if we may call it that, of the 
modern organization, which greatly 
increased man’s capacity for coordinated 
parallel activity. Changes in the production 
function for information and decisions are 
central to any account of changes over the 
centuries of the human condition. 

In the past, economics has largely 
ignored the processes that rational man 
uses in reaching his resource allocation de- 
cisions. This was possibly an acceptable 
strategy for explaining rational decision in 
static, relatively simple problem situations 
where it might be assumed that additional 
computational time or power could not 
change the outcome. The strategy does not 
work, however, when we are seeking to 
explain the decision maker’s behavior in 
complex, dynamic circumstances that in- 
volve a great deal of uncertainty, and that 
make severe demands upon his attention. 

As economics acquires aspirations to 
explain behavior under these typical condi- 
tions of modern organizational and public 
life, it will have to devote major energy to 
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building a theory of procedural rationality 
to complement existing theories of substan- 
tive rationality. Some elements of such a 
theory can be borrowed from the neighbor- 
ing disciplines of operations research, 
artificial intelligence, and cognitive 
psychology; but an enormous job remains 
to be done to extend this work and to apply 
it to specifically economic problems. 

Jacob Marschak, throughout his long 
career, had a deep belief in and commit- 
ment to the interdependencies and comple- 
mentarity of the several social sciences. I 
have shared that belief and commitment, 
without always agreeing with him in detail 
as to the precise route for exploiting it. The 
developments I have been describing 
strengthen greatly, it seems to me, the ra- 
tional grounds for both belief and commit- 
ment. Whether we accept the more 
restricted definition of economics that I 
quoted from Ely’s textbook, or the wider 
definition that is widely accepted today, we 
have every reason to try to communicate 
with the other social sciences, both to find 
out what we have to say that may be of 
interest to them, and to discover what they 
can teach us about the nature of procedural 
rationality. 
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ECONOMIC EDUCATION 


What do Economics Majors Learn? 


By DAVID G. 


The introductory economics course has 
been studied extensively, with respect to 
both course content and instructional 
methods. Far less is known about the re- 
mainder of the program for undergraduate 
economics majors. As an initial step toward 
understanding and improving the educa- 
tional experience of economics majors, this 
paper examines what economics majors 
learn. Specifically, the primary results give 
information about what students at Har- 
vard learn, but it is hoped that insights into 
the experience of students in general can be 
gained. Because my primary concern is 
with general economic understanding, the 
emphasis of this paper will be on how well 
students learn micro- and macroeconomic 
concepts and how to apply them. The study 
begins with a few casual observations, 

Before any formal analysis was un- 
dertaken, there were reasons to believe that 
improvements in the economics program 
were needed. First, as one who has taught 
introductory economics at Harvard and 
also been in charge of the general examina- 
tions required of all graduating economics 
majors, I have often suspected that either 
students in the introductory course know 
much less than it appears or there is a siz- 
able group of economics majors who leave 
school with little more than the level of eco- 
nomic understanding they achieved by the 
end of their first course. This evidence 1s, of 
course, of limited usefulness because the 
passage of time would tend to erode the 
students’ skills. Moreover, most graduating 


*Harvard University. I wish to thank President 
Derek C. Bok for his interest in and funding of this ef- 
fort. 1 owe Elizabeth Allison a great debt for her en- 
couragement and advice. Liam P. Ebrill, Jeff 
Wolcowitz, and Ken Sokoloff did a heroic job of ex- 
tracting the needed data from general examinations. 
David Lindauer provided many useful comments on 
an earlier draft. 
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seniors are at least a year away from their 
last general micro or macro course. A more 
formal analysis will be presented below to 
isolate the impacts of various parts of the 
economics program on student perfor- 
mance. 

A secondary source of casual evidence is 
the students themselves. It is no secret that 
a large majority of Harvard economics 
undergraduates feel that the introductory 
course is the high point of the program, 
with a number of the subsequent courses, 
particularly the intermediate theory se- 
quence, considered highly repetitious of 
material covered in introductory eco- 
nomics. The feeling is widespread that a 
general analytical ability is not being 
developed as it should be in an under- 
graduate program. There are several points 
to be considered about such student com- 
plaints. First, having witnessed similar 
students feelings at another school (where 
the point was not made as vocally as at 
Harvard), I find it difficult to accept this 
dissatisfaction as unique. Whether it high- 
lights a significant problem is a separate 
issue. Although I tend to take fairly 
seriously the complaint of a broad group of 
students that courses are not sufficiently 
rigorous, it is certainly possible that a great 
deal of useful skill is being acquired. It may 
be that some courses only seem repetitious 
because the beginning course provides at 
least a brief introduction to all the major 
topics to be examined. Graduate teaching 
assistants in the intermediate micro-macro 
sequence support this hypothesis by point- 
ing out that students often perform poorly 
because, having the illusion of already 
knowing the material, they put too little ef- 
fort into the intermediate courses. Finally, 
it is far from clear, without further investi- 
gation, that repetition is not a valuable use 
of time, even if students complain. 
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TABLE |—CHARACTERISTICS OF HONORS AND 
NoNHONORS ECONOMICS STUDENTS 


Number in entire 1977 class 
Number of students in sample 


Number of students having taken 
micro courses: 
Traditional micro course 
Policy micro course 
Graduate micro course 
Number of students having taken 
no micro course 
Number of students having taken 
macro courses: 
Traditional macro course 
Graduate macro course 
Number of students having taken 
no macro course 


Average introductory micro course 
grade (0-15 scale) 

Average introductory macro course 
grade (0-15 scale) 


These issues are essentially empirical; 
empirical evidence to be presented will 
hopefully provide some answers. The 
investigation will proceed by first discuss- 
ing specific goals of the economics 
program, then suggesting a method for 
measuring how well students meet these 
goals, and finally attempting to discover the 
contributions of various parts of. the 
program to the students’ achievement. 

The general goals of an economics 
program are highly controversial, as Robert 
Horton and Dennis Weidenaar discovered 
in their survey. The more specific objec- 
tives implicit in the Harvard method of 
evaluating graduating students seem 
roughly consistent with the Horton and 
Weidenaar ‘‘consensus’’ goal; the Harvard 
general examinations in economics are 
designed to test a student’s ability to use 
economic tools to answer real world ques- 
tions. Specifically, a student’s knowledge 
of macro theory, knowledge of micro 
theory, ability to apply macro theory, and 
ability to apply micro theory are evaluated 
and can be given separate scores. For pur- 
poses of this paper, attainment of skill in 
those four categories will be taken as the 
objective of the program. Because it 
represents the best information available, 


Honors Nonhonors All 

Students Students Students 

61 118 179 

50 44 94 

43 26 69 

4 5 9 

3 2 § 

0 l] 1] 

27 18 45 

23 10 33 

0 16 16 

11.45 9.98 10.79 

11.86 10.56 11.27 


the score on the general exam in each cate- 
gory will be used to measure what an eco- 
nomics student has learned. The problems 
associated with using test scores to 
represent achievement should be kept in 
mind:as the empirical results are analyzed. 


. Ik Majoring in Economics at Harvard 


Economics students choose between an 
“honors” major and a ‘‘nonhonors’’ major. 
In a typical year, there are about 75 honors 
and 125 nonhonors majors. Only honors 
students are required to complete a course 
in both intermediate micro and macro and 
to write a senior thesis. Although 


nonhonors students have neither require- 


ment, many complete the intermediate 
theory courses because of an interest in the 
topic, because they wish to be well pre- 
pared for the general exam, or because they 
had at some time intended to pursue an 
honors program. A good grade record is re- 
quired for graduation with honors, so there 
is a natural presumption that honors majors 
are better students. However, there are a 
number of reasons for good students to doa 
nonhonors program, including the desire to 
take a wider range of courses than the 
honors requirements would allow. Table 1 
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gives comparisons of 1977 honors and 
nonhonors students in terms both of grades 
in introductory courses and of elective 
courses taken. The comparisons are based 
on the sample of students to be used in the 
empirical study.! 

Honors students have a number of op- 
tions in meeting the intermediate micro- 
macro requirement. The courses with the 
largest numbers of students are the “‘tradi- 
tional’’ micro and macro offerings. The em- 
pirical investigation which follows is based 
on students who took the 1977 general 
examinations, but who took the traditional 
micro or macro course at a variety of points 
in their careers, with different instructors 
and texts. In addition, the traditional 
courses apparently are becoming more like 
the ‘‘alternative’’ intermediate courses 
than were the traditional courses taken by 
most 1977 graduates. 

There are two other courses in micro 
which satisfy the honors requirement. Al- 
most 10 percent of the sample students took 
the policy and applications oriented micro 
course, which is taught by the case method 
with a large number of problem sets and a 
great deal of assigned reading. The other 
course, with about 5 percent of the sample 
students, is taught at nearly the level of so- 
phistication of the course intended for eco- 
nomics Ph.D. students. It requires a 
mathematical preparation beyond most 
undergraduates and is also taken by 
graduate students from other departments. 
Because of this variety in the Harvard 
program, it will be possible to determine 
the impact on learning of the traditional 
micro course compared to two very dif- 
ferent alternatives (to be called the 
‘policy’? micro course and the ‘‘graduate’’ 
micro course); a reference group is avail- 
able since 12 percent of the students had 
had no micro course past the introductory 
level. 

There is only one alternative to the tradi- 


‘The 94-student sample on which these comparisons 
are based results from requiring that personal data be 
available and that the students included took the 
spring 1977 exams. Nonhonors students may sub- 
stitute a fall exam, so they are underrepresented in the 
sample. I have no reason to believe, however, that this 
sample is biased in any way critical to the results. 
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tional macro offering. It was taken by 35 
percent of the sample students. Despite the 
fact that this course is intended to be taught 
at nearly the level of the course for eco- 
nomics Ph.D. students, and is taken by 
graduate students from other departments, 
the level of math required is not above that 
of most Harvard undergraduates. The ma- 
terial presented not only is more difficult 
than that in the traditional macro course 
(particularly since the course employs an 
extensive reading list rather than a basic 
text), but also puts more emphasis on 
policy. An attempt will be made to assess 
the impacts of the traditional course and 
this graduate course on student perfor- 
mance. Once again, the reference group 
consists of those students (17 percent of the 
sample) who had had neither course. 


II. Measurement and Empirical Results 


Graders of the 1977 general examinations 
were asked to assign each student four 
grades (each on a 0—10 scale): 1) micro 
theory; 2) micro application; 3) macro 
theory; and 4) macro application. Each 
question was graded by two graduate 
students familiar with the undergraduate 
micro-macro courses. Since different ques- 
tions are asked on the honors and non- 
honors exams, it was important that 
specific grading standards be adopted. The 
graders reported little problem with consis- 
tency in scoring the two exams because of 
the similarity and generality of the ques- 
tions asked. However, a concern was 
expressed, particularly by the macro 
graders, about their ability to separate the 
students’ knowledge of theory from their 
ability to apply it, based on answers to 
these general questions. The empirical 
results tend to confirm this difficulty with 
macro; I suspect that it is in the nature of 
macroeconomics for theory and application 
to be so closely related. 

To allow a direct confirmation of grading 
consistency across the two examinations, a 
‘‘practice examination’’ was given to thirty 
of the students two weeks prior to the 
general exams. The practice test consisted 
of multiple choice questions chosen to fall 
into the four categories of interest. By hav- 
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ing a set of scores on a common test to 
compare with the scores on the honors and 
nonhonors exams, it was possible to verify 
that in no case was there any significant 
bias in the scoring of honors and nonhonors 
general exams. 

Separate regressions were run to esti- 
mate the impact of courses taken as part of 
an economics major on students’ measured 
knowledge of micro theory, ability to apply 
micro theory, knowledge of macro theory, 
and ability to apply macro theory. A simple 
model is assumed: an economics major’s 
level of skill in each of the four categories 
depends on his/her innate ability, the skill 
developed in introductory economics, and 
the amount learned in the relevant courses 
taken as part of the economics program. 
Measurement of the first two factors will be 
discussed as the empirical results are 
presented. The contribution of the eco- 
nomics program to a student’s skill, ob- 
viously the factor most important to isolate 
for purposes of this paper, is estimated us- 
ing a set of variables indicating which 
courses a student has taken. With respect 
to microeconomics, three dummy variables 
indicate whether a student has taken the 
traditional micro course, the policy micro 
course, or the graduate micro course (or, of 
course, none of these). Another variable is 
the number of ‘“‘micro related field” 
courses a student has taken.? In the 
macroeconomics regressions, two dummy 
variables indicate whether a student has 
taken the traditional macro course or the 
graduate macro course (or neither). 
Another variable is the number of macro re- 
lated field courses a student has taken.? 

In the initial attempt to explain students’ 


2 As used in this study, microeconomics related field 
courses are defined as: economic principles and public 
policy; public finance; development economics; 
international trade and investment; economics of 
managerial decisions; business organization and be- 
havior; markets and market structure; labor eco- 
nomics; urban economics. 

3As used in this study, macroeconomics related field 
courses are defined as: monetary theory and financial 
institutions; applied macroeconomics; public finance; 
international monetary economics; development eco- 
nomics. 
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knowledge of micro theory (equation (1) in 
Table 2), grades in the microeconomics half 
of the introductory course were used to 
represent both ability and the learning ac- 
quired in the course. The rest of the equa- 
tion consists of the “‘economics major” 
variables discussed above. The dependent 
variables and introductory course grade 
variables are expressed in logs in every 
estimation. So, the coefficients on the 
micro course dummy variables and the field 
course variable in (1) are the estimated 
percentage increases in micro theory score 
produced by taking the associated course. 
Therefore, the traditional course is esti- 
mated to increase one’s micro theory score 
by about 24 percent, the policy micro 


‘course by 44 percent, the graduate micro 


course by 51 percent, and an additional 
micro field course by 9 percent. All of these 
effects are significant at or very close to 
significance at the 5 percent level. 

These results should, however, be 
regarded with suspicion because of inclu- 
sion of only the introductory course grade 
to measure ability. In particular, the equa- 
tion (1) result could occur as a consequence 
of students choosing courses based on their 
ability. For example, if the most able eco- 
nomics students choose the graduate micro 
course, its larger estimated impact need not 
be evidence of any learning premium over 
the traditional course. I would anticipate 
that the most significant bias results from 
not having any measure of math skill in 
equation (1), since the best information a 
student has about his aptitude for micro 
(aside from math) is probably his introduc- 
tory course grade. 

Numerous measures of student ability 
including SAT scores, high school class 
rank (adjusted for school size), and in- 
terview ratings, as Well as data on race and 
sex, were available from admissions in- 
formation. The SAT math scores, as ex- 
pected, were the only significant ability fac- 
tor in any regression. The inclusion of the 
SAT scores (equation (2) ) reduces to in- 
significance the introductory micro course 
grade variable. Since the sign is then 
wrong, the coefficient is constrained to be 
zero. 
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The resulting equation (3) has 
substantially lower estimated impacts for 
components of the economics program, 
confirming the extent of bias introduced 
when math ability is left out. Now, only the 
policy micro course meets the strict cri- 
terion for significance normally employed; 
the number of micro field courses does, 
however, have a significant impact at the 
.05 level in a one-tail test. The graduate 
micro course (.10 significance level) and the 
traditional course (.20 level) do not fare so 
well. The small number of students having 
taken the graduate course (see Table 1) may 
be a contributing factor to its insignificance. 

The corresponding equation ((6)) for 
ability to apply. micro concepts indicates 
that, of the components of the economics 
major, only the policy micro course has an 
impact on student performance significant 
at even the .10 level. The traditional course 
and the field courses produce an estimated 
improvement in a student’s ability to apply 
microeconomics with a significance of .20; 
the influence of the graduate micro course 
is even less significant. 

The results explaining students’ 
knowledge of macro theory and their ability 
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to apply it lend support to the contention 
that it is difficult to separate the two scores: 
the results are very similar. The results also 
show that math ability does not play a 
significant independent role. 

Table 2 shows the significance level of 
the graduate macro course in explaining the 
macro theory score on the general examina- 
tions is .001, while the traditional course 
and the macro field courses are significant 
at the .05 level. Taking the graduate macro 
course produces an estimated 21 percent 
increase in exam score, while the impact of 
the traditional course 1s 11 percent and the 
effect of each macro field course is an esti- 
mated 4 percent. 

The large differences in the macro theory 
and applications scores seem to imply that 
the traditional course and the field courses 
have a less significant effect on students’ 
ability to apply macro concepts. It should 
also be noted that the R? of the applications 
equation is substantially below that of the 
macro theory equation. This implies that 
the ability to apply macro concepts is more 
difficult to measure and/or is determined 
more by the ability factors not controlled 
for, than is knowledge of macro theory. 


TABLE 2 
Introductory Traditional ‘Policy Graduate Field 
Course Intermediate Intermediate Intermediate Courses 
. Grade Course Course Course Taken 
Dependent (legs) (dummy) (dummy) (dummy) {number) SAT SAT 
Variable Math Verbal 

Equation (logs) Constant Micro Macro Micro Macro Micro Micro Macro Micro Macro Score Score R? 

(1) Micro Theory Score LII 088 .239 ,438 510 094 14 
(4.12) (.83) (1.92) (2.47) (2.36) (2.69) 

{2) ~7.21 — ,063 .129 .360 .302 .056 1.263 096 31 
(3.39) L60) {1.09} (2.16) (1.46) {1.67} (2.82) {.25} 

(3) ~6,91 126 360 300 057 t.77 ERR 3} 
(3,36) (1.07) (2.17) (1.46) (1.71) (2.79) (.30) 

(4) Micro Application Score 1.31 =.018 303 375 384 096 06 
(3.92) {. 14) {1.97} {1.70 (1.44) (2.22} 

(5) 9,26 —,222 . 168 -294 t19 047 1.859 —.133  .27 
(3.58) (1.73) (1.17) (1.44) {.47) (1.15) (3.41) (.29) 

(6) ~8.20 154 294 114 050 1.559 -.077  .24 
(3.22) (1.06) (1.43) {.45} (1.21) (2,98) {. 17} 

(7) Macro Theory Score 1,34 174 107 218 039 37 
(7.03) (2,13) (1.90) (3.32) (1.78) 

(8) 1.22 173 107 214 040 103 -.085 .38 
{1.07} (1.98) {1.87} {3.03} (1.89) {.46}) {.43)} 

(9} Macro Application Score 1.58 073 .086 23k 040 28 
(6.91) (.74) (1.27) (2.93) (1.54) 

(10) 78 054 081 213 042 129 .002 .29 
{.57) LSD (L17 {2.52} (1.58) {.48) (.01), 


Note: Absolute values of f-statistics are shown in parentheses. To obtain all data, sample was restricted to 94 students. Therefore, significance levels 
(one-tail test) are approximately: ¢ = 2.37, significance level = .0l; ¢ = 1.99, significance level = .025; ¢ = 1.66, significance level = .05;4 = 1.29, 
significance level = .10. 
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HI. Summary and Conclusions 


There are numerous reasons for statis- 
tically insignificant results and, therefore, 
there is great risk in placing too much em- 
phasis on the empirical evidence presented 
here. However, those concerned with what 
economics majors learn can take little 
comfort from this analysis. 

The traditional microeconomics course 
appears to have a small impact on either 
students’ knowledge of micro theory or 
their ability to apply it to real world prob- 
lems at the end of their college careers. One 
of the alternatives offered to Harvard 


students, a graduate-type highly theoretical . 


course, does a bit better in adding to the 
students’ Knowledge of micro theory, but is 
worse when it comes to teaching them to 
apply the theory. Only the policy oriented 
micro course has a verifiable effect on the 
students’ understanding of micro theory; 
even so, its impact on their ability to apply 
micro concepts is below usually acceptable 
significance levels, once adjustments are 
made for mathematical ability. 

The traditional intermediate macro 
course gives evidence of improving macro 
theory scores, although its effect on ability 
to apply those concepts is below usual 
significance standards. The graduate level 
macro course, which is oriented to policy 
and not particularly mathematical although 
demanding, is a highly significant explainer 
of student knowledge. Finally, the micro 
and macro field courses tend overall to 
have a moderate impact on student scores. 

At the risk of overemphasizing these 
admittedly rough statistical conclusions, it 
appears that there is a problem with the 


economics major. After years of study and 


improvement in the beginning course, it 
seems time to begin a similar effort with 
respect to the rest of the undergraduate 
program. It is not surprising that with a be- 
ginning course which has become a 
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thorough and rigorous introduction to the 
discipline, students find the traditional 
courses which follow repetitious. They may 
be mistaken and, in any event, repetition 
may be quite valuable, but the evidence 
available does not substantially dispute 
their conclusions. Study and innovation, 
which are taking place in traditional 
courses at Harvard in response to the 
changes in the knowledge possessed by 
students emerging from the introductory 
class, must be encouraged. At a minimum, 
new methods. of presenting information 
should be devised to prevent student 
dissatisfaction. From Harvard’s experience 
with alternative courses, it would appear 
that at least the average student is capable 
of learning significantly more difficult ma- 
terial, by reading more extensively and. 
working on more independent assignments, 
than is normally taught in intermediate 
courses. On the other hand, it seems 
unproductive to offer courses too much like 
those given for graduate students because, 
without experience in problem solving, 
undergraduates do not learn to apply the 
theory they are taught. = 

As indicated at the start, this paper 
represents just an initial step. The conclu- 
sions are necessarily imprecise and.must be 
sharpened by study of systems at other 
schools. Until such broader information is 
available, application of these results to 
other than the specific courses studied here 
is quite risky. The effects on student learn- 
ing of courses other than those in micro and 
macro and the impact of the economics 
program on knowledge retained years after 
graduation are also areas in which further 
research is necessary. 


REFERENCES 
R. V. Horton and D. J. Weidenaar, ‘Wherefore 


Economic Education?,” J. Econ. Educ., 
Fall 1975, 7, 40-44. 


ECONOMICS AND ANTHROPOLOGY: 
DEVELOPING AND PRIMITIVE ECONOMIES 


Is Economic Anthropology of Interest 
to Economists? 


By GEORGE DALTON* 


The answer to the question posed in the 
title of this paper is yes, but only to the few 
who study preindustrial economic history, ? 
the few who work on agricultural develop- 
ment of rural communities in the Third 
World today,’ and the few interested in in- 
stitutionalist themes of political economy.’ 
To explain why this is so requires a descrip- 
tion of economic anthropology which con- 
trasts it with economics. 

Economics is a large subject and an 
international subject, heavily theoretical, 
which makes extensive use of statistical 
series, econometrics, and other sorts of ap- 
plied mathematics. Overwhelmingly, its 
empirical focus of interest has been the 
dozen or so industrial capitalist countries, 
that is, the national market economies of 
Britain, Western Europe, and America in 
the 200 years since industrialization began. 
From the Physiocrats, Mercantilists, and 
Adam Smith to the present, economics has 
always had strong policy concerns: to 
measure and analyze in order to understand 
how to improve economic performance, for 
example, to counteract depression and 
inflation and to accelerate rates of growth. 
The few fields of economics which do not fit 
this description are either small fields (pre- 
industrial economic history, comparative 
economic systems, i.e., Soviet and other 


*Departments of economics and anthropology, 
Northwestern University. The numerous references 
cited in this paper may be found in the three publica- 
tions cited in the references, 
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Smith. 
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especially chs. 5 and 8); Gunnar Myrdal (1957); John 
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3See Karl Polanyi (1947); Myrdal (1960); Richard M. 
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communist economies) or recent fields 
(economic development of the Third 
World). Marxian economics, which we 
have had with us since the times of John 
Stuart Mill and Stanley Jevons has never 
seriously encroached on the prevailing 
paradigms initiated by David Ricardo, Al- 
fred Marshall, John Maynard Keynes, and 
Paul Samuelson. 

Economic anthropology is utterly dif- 
ferent. It is a tiny subject having relatively 
few specialists compared to the numbers of 
anthropologists who specialize in politics, 
kinship, religion, language, myth, etc.‘ 
There are bits of quantification,’ but 
mathematics and measurement are still oc- 
casional intrusions, not an integral part of 
the subject. Its empirical focus of interest is 
the village-level economy and (where 
present) the kingdom-states of Africa, Asia, 
Latin America, the Middle East, and is- 
lands of the Pacific Ocean: bands, tribes, 
and peasantries, whose preindustrial 
economies and societies are very different 
from those of modern industrial Europe and 
America. Most of the ‘available basic de- 
scriptive information has been collected in 
the course of fieldwork observation by indi- 
vidual anthropologists who lived in such 
small communities for a year to two and 
wrote up what they observed in ethnogra- 
phies. Usually this means one anthro- 
pologist aided by a few local assistants. 
Team research is still uncommon. 


4For example, see the areas of specialization anthro- 
pologists list for themselves in the American Anthro- 
pological Association. 

“See Adelman and the author (197 1a, b); Stuart Plat- 
tner (1975). 
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Analysis tn order to make policy to im- 
prove economic performance has not 
been a major concern of anthropologists.’ 
Until recently only a trifling few anthro- 
pologists have worked on village-level 
development. So far we have only the be- 
ginnings of a theory of micro development, 
nothing like a confident ability to make 
policy pronouncements based on firm 
theoretical understanding.® Finally, Marx- 
ism has recently come to have an important 
influence in anthropology. 

There are three characteristics of eco- 
nomic anthropology which quite directly 
Shape the subject as it presently exists: 
extreme diversity among the very large set 
of small economies to be analyzed; extreme 
diversity in theoretical approach, that is, 
the absence of a prevailing paradigm of 
unified theory widely shared; and a recent 
growth of interest in economic anthro- 
pology, by anthropologists as well as 
persons in several social sciences and 
several branches of history. Almost all the 
economies traditionally studied by anthro- 
pologists are now studied by others as well. 

An economist who comes to work in eco- 
nomic development is struck by the 
diversity among the hundred national 
economies we call less developed coun- 
tries—-India is very different from Liberia, 
Brazil from Upper Volta, Taiwan from 
Uganda—and by the importance to their 
development of the special institutional 
configuration conferred on each one of 
these countries by its history, politics, co- 
lonial experience, and ethnic composition. 
It is these cultural, historical, and political 
diversities, these institutional idiosyn- 
crasies, and the markedly different levels of 
development achieved so far among these 


There is a small field called applied anthropology 
which for the most part concerns itself with successes 
and failures experienced by visiting experts attempting 
to introduce modern innovations piecemeal (usually 
modern agricultural or health practices) into 
underdeveloped, hinterland villages, a field of use to 
agricultural extension agents and persons in the Peace 
Corps. See the journal Human Organization; also, 
Edward H. Spicer (1952) and the author (197 1a). 

For attempts at policy suggestions for rural 
development, see Epstein (1973); Adelman and the 
author (1971a,b); Husain. 
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less developed countries which have forced 
some development economists to contrive 
unconventional analyses under such head- 
ings as “‘dualism’’ (see W. Arthur Lewis), 
‘cumulative causation’ (see Myrdal, 
1957), “growth without development” (see 
R. W. Clower et al.), “the limitations of the 
special case’’ (see Dudley Seers); and to 
contrive unorthodox statistical, qualitative, 
and interdisciplinary techniques, as with 
the analyses of variance employed by 
Adelman and Morris (1967, 1973, 1978), 
and the psychological approach to 
entrepreneurship employed by Everett 
Hagen. 

An economist who comes to work in eco- 
nomic anthropolegy is staggered by even 
greater diversity. India, a single large 
country in The Third World, contains halfa 
million village communities which differ 
from one another in ways which are both 
specifiable and related directly to their 
economic performance.? Moreover, in 
order to comprehend the full set of 
economies which interests anthropologists, 
we must add to the millions of villages in 
the economist’s set of today’s hundred 
underdeveloped nations, such historical 
kingdoms as the Inca before the Spanish 
conquest and the Bugunda of East Africa 
before British colonial rule; and such tiny, 
stateless economies as the bands and clan 
segments of Australian aborigines, Es- 
kimos, North American Indians, Highland 
New Guinea peoples, and Indians in the 
South American rainforest. All these 
economies are studied as they were or- 
ganized before and after they were 
colonized and after the nations that contain 
them achieved political independence. Just 
as economic historians study the national 
economies of England, France, and Japan, 
and their component sectors and social 
groups throughout the 2,000 years or more 
of recorded history for those countries, so 
too do anthropologists study villages and 
kingdoms as they were structured at dif- 
ferent historical time periods. 

Most economic anthropology in print 
analyzes the small communities in which 
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anthropologists have done fieldwork over 
the last sixty years, beginning with 
Malinowski’s pioneer work on islands off 
the East Coast of New Guniea. However, it 
is quite usual for anthropologists to write 
‘historical accounts of early economies 
based on documentary evidence and oral 
tradition, yielding descriptions of the Inca 
economy as it was organized just before the 
Spanish conquest of 1532,'° and of the Tio 
Kingdom in Central Africa in the 1880’s just 
before European colonial rule (see Jan 
Vansina). Anthropologists also have writ- 
ten historical accounts of economic change 
brought by European colonial rule, from 
1500 to 1960, for example, in Indonesia (see 
Clifford Geertz), East Africa (see Audrey 
Richards et al.), and Latin American and 
the Caribbean.'! To these we must now add 
the plethora of writings by economic and 
social historians of Third World countries, 
subjects that have grown sufficiently large 
to call forth specialized journals such as Af- 
rican Economic History, and interdisci- 
plinary journals such as The Journal of 
Peasant Studies. 

From the 1950’s onward, changes in the 
real world together with changes in several 
university subjects have deepened and 
widened interest in the economies tn which 
anthropologists have traditionally centered 
their fieldwork. These changes have also 
intensified disputes over which of three 
contending theoretical frameworks 
provides the most useful concepts and the 
most persuasive explanations of the struc- 
ture of preindustrial economies and of their 
development. The changes in the real world 
I refer to are of course the ending of co- 
lonial rule and the establishment of some 
seventy new nation-states in Africa, Asia, 
and elsewhere to join—as underdeveloped 
countries—those of southern Europe and 
those of Latin America and the Caribbean 
which had achieved political independence 
a hundred or more years earlier. 

What has also happened recently is that 
archaeology and several branches of prein- 
dustrial history have intensified their in- 


‘See John V. Murra; Sally Falk Moore. 
See Eric Wolf, chs. 8—11; Sidney Mintz. 
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terest in economic organization, economic 
change, and particularly in the nature of 
early foreign trade, early usages of 
monetary objects, and the economic or- 
ganization of early kingdom-states. The 
greatest growth in research and publica- 
tions has occurred in historical subjects 
which either were very small twenty years 
ago, such as the economic history of Japan 
and China and the economic history of co- 
lonialism, or did not then exist at all, such 
as the economic history of Africa. A con- 
vergence of interests has taken place in the 
sense that there are now a dozen fields of 
social science and history which, like eco- 
nomic anthropology, are concerned with all 
sorts of preindustrial economies and their 
modern transformation. 

This growth of interest in economic 
anthropology, economic archaeology, and 
the economic history of Third World coun- 
tries has been accompanied by the 
emergence of three rival theoretical frame- 
works, all employed to analyze prein- 
dustrial economies: “‘formalism’’;!* °‘sub- 
stantivism’’;!3 and Marxism. !4 

To conclude: what kinds of questions 
does economic anthropology help to 
answer? What has economic anthropology 
achieved so far? What are promising lines 
of research? 

Economic anthropology provides factual 
information, conceptual categories, and 
analytical insights of the same sorts pro- 
vided by several of the subjects listed in Ta- 
ble 1, particularly preindustrial economic 
history (including the economic history of 
colonialism), rural sociology, agricultural 
history, rural development, and moderni- 
zation of the Third World. 

Evidence is accumulating from historical 
and anthropological research to support the 
conclusion that a number of economic insti- 
tutions were originally contrived by early 
states to serve governmental rather than 
commercial purposes, particularly coined 


12See C. Scott Cook; Harold K. Schneider. 

13See Polanyi (1957); Marshall Sahlins; the author 
(1975). 

'4See Maurice Godelier; Emanuel Terray; Y. I. 
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TABLE !|—OTHER SUBJECTS DEALING WITH 
ECONOMY AND SOCIETY 


Archaeology (Renfrew, 1972) 

Classical Antiquity 
(Finley, 1973) 

History of Preindustrial Europe 
(Bloch, 1967) 

History of Preindustrial Japan, 
China, Latin America, 
Africa, Middle-East 
(Smith, 1959; Fairbank, 
1968; Gibson, 1964; 

Wilks, 1975 


Preindustrial 
Economies and 
Societies 


J Rural Sociology 
(Chayanov, 1966) 
Agricultural History 
(Slicher van Bath, 1963) 
} History of Technology 
(Giedion, 1969) 


Economic History of Industrial 
Europe (Landes, 1969) 

Economic History of Industrial 
Japan (Rosovsky, 1966) 

Industrial Sociology 
(Bendix, 1956) 

Soviet and Other Communist 
Economies (Bergson, 1964) 

Economic Development of the 
Third World (Adelman and 
Morris, 1967) 

Modernization of the Third 
World (Mrydal, 1957) 


Industrial 
Economies and 
Societies 


money!’ and foreign trade.'® In aboriginal 
stateless societies, a special province of 
anthropology (for example, precolonial 
New Guinea and North American Indians), 
one now also sees that external trade and a 
sort of social money (primitive valuables) 
were used in the formation of political and 
social alliances between clan segments. !7 
With regard to what economists call 
development and anthropologists and 
others call Third World modernization, 
enough theory and descriptive information 
exists now to answer questions such as how 


'S3See Grierson; P. Vidal-Naquet; Polanyi (1968a,b); 
the author (1965). 

16See John K. Fairbank and S. Y. Teng; Fairbank 
(1942, 1968); Yi-T’ung Wang; Y. S. Yu; Percy Cooper 
Sands; Polanyi (1966, 1975). 

"Polanyi (1957, 1968a); the author (1965, 1977a, 
1978); Karl Heider. 
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exactly were .indigenous economies 
changed by European colonial rule; why 
did so little economic development occur 
under colonial rule; and how does eco- 
nomic development induce social change.!8 

There are also lessons to be learned 
about what an older generation of econ- 
omists would have bluntly called methodol- 
ogy, but which Kuhn’s The Structure of 
Scientific Revolutions, Popper’s The Open 
Society and Its Enemies, and Rawls’ A 
Theory of Justice are teaching us to 
call the philosophy of social science, 1n- 
cluding an answer to the question: what de- 
termines the degree of receptivity of each 
social science to Marxian theory? The 
answer, surely, is the quality of the 
explanatory power of whatever theory 
prevailed before Marxists began to 
challenge it. Marxism flourishes only where 
(a) no strong (that is, widely shared) earlier 
paradigm had been established, and (b) 
where quantitative evidence is difficult or 
impossible to adduce to demonstrate the 
explanatory power of analytical concepts 
and of analytical conclusions about real 
world structure and performance. Com- 
pared to anthropology and the other social 
sciences, economics has been much less af- 
fected by Marxian theory for these two 
reasons. 

Finally, I will mention three research 
problems that I think economic anthro- 
pology can help with, but so far have not at- 
tracted much work by anthropologists. 

The three worlds of economics, in- 
dustrial capitalism, industrial communism, 
and the Third World of underdeveloped na- 
tions; each has star performers and poor 
performers for reasons not entirely ex- 
plained by resource endowment, rates of 
investment and such, that is, for compli- 
cated historical. cultural, and institutional 
reasons.!? Japan has been a star performer 
for one hundred years. Italy has not. Why? 
At least one Italian anthropologist has 
begun to work on such matters (see Carlo 
Tullto-Altan). 


8See Geertz; Epstein (1962, 1973); A. F. Holmberg; 
and the author (1978). 
'9See Myrdal (1957); Kurt Martin and John Knapp. 
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The second problem is best put as a 
question: What exactly is it in the struc- 
tures of traditional tribal and peasant 
societies (in what are now independent 
countries of the Third World) that make so- 
cialist institutions and aspirations appealing 
to their intellectuals and political heads? 

The last problem relates to rural 
development in the Third World. Anthro- 
pologists are grass roots experts who tradi- 
tionally dwell in villages to carry out their 
professional research, and who provide us 
with detailed information about the struc- 
ture of what exists in village communities. I 
think they have not been markedly effec- 
tive so far in micro development—develop- 
ment from below, village development— 
because the traditional skills and theory of 
the anthropologist are seriously insufficient 
to address the complicated economic and 
technical problems of agricultural develop- 
ment and rural modernization today. But 
we do have a few good examples of eco- 
nomic anthropologists and teams of 
economists and anthropologists doing ef- 





ECONOMICS AND ANTHROPOLOGY 27 


fective work on rural development.?° Such 
work is only just beginning. Much much 
more remains to be done, particularly in 
theoretical formulation of how village 
development relates reciprocally to na- 
tional development. 


20See John Mellor et al.; Holmberg; Epstein (1962, 
1973); De Wilde. 
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The Bazaar Economy: Information and 
Search in Peasant Marketing 


By CLIFFORD GEERTZ* 


There have been a number of points at 
which anthropology and economics have 
come to confront one another over the last 
several decades—development theory; 
preindustrial history; colonial domination. 
Here I want to discuss another where the 
interchange between the two disciplines 
may grow even more intimate; one where 
they may come actually to contribute to 
each other rather than, as has often been 
the case, skimming off the other’s more 
generalized ideas and misapplying them. 
This is the study of peasant market 
systems, or what I will call bazaar 
economies. 

There has been by now a long tradition of 
peasant market studies in anthropology. 
Much of it has been merely descriptive— 
inductivism gone berserk. That part which 
has had analytical interests has tended to 
divide itself into two approaches. Either the 
bazaar is seen as the nearest real world in- 
stitution to the purely competitive market 
of neoclassical economics—*‘penny capi- 
talism’’; or it is regarded as an institution so 
embedded in its sociocultural context as to 
escape the reach of modern economic 
analysis altogether. These contrasting ap- 
proaches have formed the poles of an ex- 
tended debate between economic anthro- 
pologists designated ‘‘formalists’’ and 
those designated “‘substantivists,’’ a debate 
that has now rather staled for all but the 
most persevering. 

Some recent developments in economic 
theory having to do with the role of in- 
formation, communication, and knowledge 
in exchange processes (see Michael 
Spence; George Stigler; Kenneth Arrow; 
George Akerlof; Albert Rees) promise to 
mute this formalism-substantivism 
contrast. Not only do they provide us with 
an analytic framework more suitable to 
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understanding how bazaars work than do 
models of pure competition; they also allow 
the incorporation of sociocultural factors 
into the body of discussion rather than rele- 
gating them to the status of boundary mat- 
ters. In addition, their actual use on empi- 
rical cases outside the modern 
‘‘developed’’ context may serve to 
demonstrate that they have more serious 
implications for standard economic theory 
and are less easily assimilable to received 
paradigms than at least some of their 
proponents might imagine. If this is so, then 
the interaction of anthropology and eco- 
nomics may come for once to be more than 
an exchange of exotic facts for parochial 
concepts and develop into a reciprocally 
seditious endeavor useful to both. 


I 


The bazaar economy upon which my dis- 
cussion is based is that of a town and 
countryside region at the foot of the Middle 
Atlas in Morocco I have been studying 
since the mid-1960’s. (During the 1950’s, I 
studied similar economies in Indonesia. 
See the author, 1963.) Walled, ethnically 
heterogeneous, and quite traditional, the 
town is called Sefrou, as is the region, and 
it has been there for a millenium. Once an 
important caravan stop on the route south 
from Fez to the Sahara, it has been, for 
about a century, a thriving market center of 
15,000-30,000 people. 

There are two sorts of bazaar there: 1) a 
permanent one, consisting of the trading 
quarters of the old town; 2) a periodic one, 
which meets at various spots——here for 
rugs, there for grain—outside the walls on 
Thursdays, as part of a very complex re- 
gional cycle involving various other market 
places and the other days of the week. The 
two sorts of bazaar are distinct but their 
boundaries are quite permeable, so that in- 
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dividuals move freely between them, and 
they operate on broadly the same prin- 
ciples. The empirical situation is extremely 
complex—there are more than 600 shops 
representing about forty distinct com- 
mercial trades and nearly 300 workshops 
representing about thirty crafts—and on 
Thursdays the town population probably 
doubles. That the bazaar is an important 
local institution is beyond doubt: two-thirds 
of the town’s labor force is employed there. 

Empirical detail aside (a full-scale study 
by the author is in press), the bazaar is 
more than another demonstration of the 
truth that, under whatever skies, men 
prefer to buy cheap and sell dear. It is a dis- 
tinctive system of social relationships cen- 
tering around the production and consump- 
tion of goods and services—-that is, a 
particular kind of economy, and it deserves 
analysis as such. Like an ‘‘industrial 
economy” or a ‘primitive economy,” from 
both of which it markedly differs, a ‘“bazaar 
economy” manifests its general processes 
in particular forms, and in so doing reveals 
aspects of those processes which alter our 
conception of their nature. Bazaar, that 
Persian word of uncertain origin which has 
come to stand in English for the oriental 
market, becomes, like the word market it- 
self, as much an analytic idea as the name 
of an institution, and the study of it, like 
that of the market, as much a theoretical as 
a descriptive enterprise. 


Il 


Considered as a variety of economic 
system, the bazaar shows a number of dis- 
tinctive characteristics. Its distinction 
lies less in the processes which operate and 
more in the way those processes are shaped 
into a coherent form. The usual maxims ap- 
ply here as elsewhere: sellers seek 
maximum profit, consumers maximum 
utility; price relates supply and demand; 
factor proportions refiect factor costs. 
However, the principles governing the or- 
ganization of commercial life are less de- 
rivative from such truisms than one might 
imagine from reading standard economic 
textbooks, where the passage from axioms 
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to actualities tends to be rather non- 
chalantly traversed. It is those principles— 
matters less of utility balances than of in- 
formation flows—that give the bazaar its 
particular character and general interest. 

To start with a dictum: in the bazaar in- 
formation is poor, scarce, maldistributed, 
inefficiently communicated, and intensely 
valued. Neither the rich concreteness or 
reliable knowledge that the ritualized 
character of nonmarket economies makes 
possible, nor the elaborate mechanisms for 
information generation and transfer upon 
which industrial ones depend, are found in 
the bazaar: neither ceremonial distribution 
nor advertising; neither prescribed ex- 
change partners nor product standardiza- 
tion. The level of ignorance about every- 
thing from product quality and going prices 
to market possibilities and production costs 
is very high, and much of the way in which 
the bazaar functions can be interpreted as 
an attempt to reduce such ignorance for 
someone, increase it for someone, or 
defend someone against it. 


il 


These ignorances mentioned above are 
known ignorances, not simply matters con- 
cerning which information is lacking. 
Bazaar participants realize the difficulty in 
knowing if a cow is sound or its price right, 
and they realize also that it is impossible to 
prosper without knowing. The search for 
information one lacks and the protection of 
information one has is the name of the 
game. Capital, skill, and industriousness 
play, along with luck and privilege, as im- 
portant a role in the bazaar as they do in 
any economic system. They do so less by 
increasing efficiency or improving products 
than by securing for their possessor an ad- 
vantaged place in an enormously compli- 
cated, poorly articulated, and extremely 
noisy communication network. 

The institutional peculiarities of the 
bazaar thus seem less like mere accidents 
of custom and more like connected ele- 
ments of a system. An extreme division of 
labor and localization of markets, 
heterogeneity of products and intensive 
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price bargaining, fractionalization of 
transactions and stable clientship ties 
between buyers and sellers, itinerant trad- 
ing and extensive traditionalizatian of occu- 
pation in ascriptive terms—these things do 
not just co-occur, they imply one another. 

The search for information-—laborious, 
uncertain, complex, and irregular—is the 
central experience of life in the bazaar. 
Every aspect of the bazaar economy 
reflects the fact that the primary problem 
facing its participants (that is, ‘‘bazaaris’’) 
is not balancing options but finding out 
what they are. 


IV 


Information search, thus, is the really ad- 
vanced art in the bazaar, a matter upon 
which everything turns. The main energies 
of the bazaari are directed toward combing 
the bazaar for usable signs, clues as to how 
particular matters at the immediate moment 
specifically stand. The matters explored 
may comprise everything from the indus- 
triousness of a prospective coworker to the 
supply situation in agricultural products. 
But the most persistent concerns are with 
price and quality of goods. The centrality of 
exchange skills (rather than production or 
managerial ones) puts a tremendous em- 
phasis on knowing what particular things 
are actually selling for and what sorts of 
things they precisely are. 

The elements of bazaar institutional 
structure can be seen in terms of the degree 
to which they either render search a 
difficult and costly enterprise, or facilitate it 
and bring its costs within practical limits. 
Not that all those elements line up neatly on 
one or another side of the ledger. The bulk 
have effects in both directions, for bazaaris 
are as interested in making search fruitless 
for others as they are in making it effectual 
for themselves. The desire to know what is 
really occurring is matched with the desire 
to deal with people who don’t but imagine 
that they do. The structures enabling 
search and those casting obstructions in its 
path are thoroughly intertwined. 

Let me turn, then, to the two most im- 
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portant search procedures as such: clien- 
telization and bargaining. 


V 


Clientelization is the tendency, marked 
in Sefrou, for repetitive purchasers of 
particular goods and services to establish 
continuing relationships with particular 
purveyors of them, rather than search 
widely through the market at each occasion 
of need. The apparent Brownian motion of 
randomly colliding bazaaris conceals a 
resilient pattern of informal personal con- 
nections. Whether or not ‘‘buyers and 
sellers, blindfolded by a lack of knowledge 
simply grop[ing] about until they bump into 
one another” (S. Cohen, quoted in Rees, p. 
110), is, as has been proposed, a reasonable 
description of modern labor markets, it cer- 
tainly is not of the bazaar. Its buyers and 
sellers, moving along the grooved channels 
clientelization lays down, find their way 
again and again to the same adversaries. 

“ Adversaries” is the word, for clientship 
relations are not dependency relations, but 
competitive ones. Clientship is sym- 
metrical, egalitarian, and oppositional. 
There are no “‘patrons’’ in the master and 
man sense here. Whatever the relative 
power, wealth, knowledge, skill, or status 
of the participants—and it can be markedly 
uneven—clientship is a reciprocal matter, 
and the butcher or wool seller is tied to his 
regular customer in the same terms as he to 
them. By partitioning the bazaar crowd into 
those who are genuine candidates for his at- 
tention and those who are merely 
theoretically such, clientelization reduces 
search to manageable proportions and 
transforms a diffuse mob into a stable 


` collection of familiar antagonists. The use 


of repetitive exchange between acquainted 
partners to limit the costs of search is a 
practical consequence of the overall institu- 
tional structure of the bazaar and an ele- 
ment within that structure. 

First, there is a high degree of spatial lo- 
calization and ‘‘ethnic’’ specialization of 
trade in the bazaar which simplifies the 
process of finding clients considerably and 
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stabilizes its achievements. If one wants a 
kaftan or a mule pack made, one knows 
where, how, and for what sort of person to 
look. And, since individuals do not move 
easily from one line of work or one place to 
another, once you have found a particular 
bazaari in whom you have faith and who 
has faith in you, he is going to be there for 
awhile. One is not constantly faced with the 
necessity to seek out new clients. Search is 
made accumulative. 

Second, clientelization itself lends form 
to the bazaar for it further partitions it, and 
does so in directly informational terms, di- 
viding it into overlapping subpopulations 
within which more rational estimates of the 
quality of information, and thus of the ap- 
propriate amount and type of search, can 
be made. Bazaaris are not projected, as for 
example tourists are, into foreign settings 
where everything from the degree of price 
dispersion and the provenance of goods to 
the stature of participants and the etiquette 
of contact are unknown. They operate in 
settings where they are very much at home. 

Clientalization represents an actor-level 
attempt to counteract, and profit from, the 
system-level deficiencies of the bazaar as a 
communication network—its structural 
intricacy and irregularity, the absence of 
certain sorts of signaling systems and the 
undeveloped state of others, and the im- 
precision, scattering, and uneven distribu- 
tion of knowledge concerning economic 
matters of fact—by improving the richness 
and reliability of information carried over 
elementary links within it. 


VI 


The rationality of this effort, rendering 
the clientship relation dependable as a com- 
munication channel while its functional 
context remains unimproved, rests in turn 
on the presence within that relation of the 
sort of effective mechanism for information 
transfer that seems so lacking elsewhere. 
And as that relation is adversary, so is the 
mechanism: multidimensional intensive 
bargaining. The central paradox of bazaar 
exchange is that advantage stems from sur- 
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rounding oneself with relatively superior 
communication links, links themselves 
forged in sharply antagonistic interaction in 
which information imbalances are the driv- 
ing force and their exploitation the end. 

Bazaar bargaining is an understudied 
topic (but see Ralph Cassady), a fact to 
which the undeveloped state of bargaining 
theory in economics contributes. Here I 
touch briefly on two points: the multidi- 
mensionality of such bargaining and its 
intensive nature. 

First, multidimensionality: Though price 
setting is the most conspicuous aspect of 
bargaining, the bargaining spirit penetrates 
the whole of the confrontation. Quantity 
and/or quality may be manipulated while 
money price is held constant, credit ar- 
rangements can be adjusted, bulking or 
bulk breaking may conceal adjustments, 
and so on, to an astonishing range and level 
of detail. In a system where little is 
packaged or regulated, and everything is 
approximative, the possibilities for bargain- 
ing along non-monetary dimensions are 
enormous, 

Second, intensiveness: I use ““intensive’’ 
in the way introduced by Rees, where it 
signifies the exploration in depth of an offer 
already received, a search along the inten- 
sive margin, as contrasted to seeking addi- 
tional offers, a search along the extensive. 
Rees describes the used car market as one 
in which intensive search is prominent as a 
result of the high heterogeneity of products 
(cars driven by little old ladies vs. taxicabs, 
etc.) as against the new car market, where 
products are considered homogeneous, and 
extensive search (getting new quotations 
from other dealers) predominates. 

The prominence of intensive bargaining 
in the bazaar is thus a measure of the 
degree to which it is more like a used car 
market than a new car one: one in which 
the important information problems have to 
do with determining the realities of the 
particular case rather than the general dis- 
tribution of comparable cases. Further, it is 
an expression of the fact that such a market 
rewards a ‘‘clinical’’ form of search (one 
which focuses on the diverging interests of 
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concrete economic actors) more than it 
does a ‘‘survey” form (one which focuses 
on the general interplay of functionally 
defined economic categories). Search is pri- 
marily intensive because the sort of in- 
formation one needs most cannot be ac- 
quired by asking a handful of index ques- 
tions of a large number of people, but only 
by asking a large number of diagnostic 
questions of a handful of people. It is this 
kind of questioning, exploring nuances 
rather than canvassing populations, that 
bazaar bargaining represents. 

This is not to say that extensive search 
plays no role in the bazaar; merely that it is 
ancillary to intensive. Sefrou bazaaris make 
a terminological distinction between 
bargaining to test the waters and bargaining 
to conclude an exchange, and tend to con- 
duct the two in different places: the first 
with people with whom they have weak 
clientship ties, the second with people with 
whom they have firm ones. Extensive 
search tends to be desultory and to be con- 
sidered an activity not worth large invest- 
ments of time. (Fred Khuri reports that in 
the Rabat bazaar, bazaaris with shops 
located at the edge of the bazaar complain 
that such shops are ‘‘rich in bargaining but 
` poor in selling,” i.e. people survey as they 
pass, but do their real bargaining 
elsewhere.) From the point of view of 
search, the productive type of bargaining is 
that of the firmly clientelized buyer and 
seller exploring the dimensions of a 
particular, likely to be consummated 
transaction. Here, as elsewhere in the 
bazaar, everything rests finally on a per- 
sonal confrontation between intimate an- 
tagonists. 

The whole structure of bargaining is de- 
termined by this fact: that it is a communi- 
cation channel evolved to serve the needs 
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of men at once coupled and opposed. The 
rules governing it are a response to a situa- 
tion in which two persons on opposite sides 
of some exchange possibility are struggling 
both to make that’ possibility actual and to 
gain a slight advantage within it. Most 
bazaar ‘“‘price negotiation” takes place to 
the right of the decimal point. But it is no 
less keen for that. 
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Towards a Marriage Between Economics 
and Anthropology and a General 
Theory of Marriage 


By AMYRA GROSSBARD* 


Historically, there have been clear lines 
of demarcation between economics and 
anthropology. Mary Douglas, p. 781, 
asserts that centripetal forces attract 
resources towards the center of a discipline 
and discourage turbulence at the 
boundaries of a subject out of fear of los- 
ing autonomy. If she is correct, then the 
present division of the social sciences may 
not be more than a historical accident, 
another instance of institutional self-per- 
petuation. 

This paper is a declaration of turbulence. 
Building on the present trend to stretch dis- 
ciplinary boundaries, it proposes a unifica- 
tion between economics and anthropology. 
As a first step, it is suggested that our dis- 
ciplines could jointly work towards a 
general study of marriage. 


I 


Economics has traditionally explored the 
more quantifiable sectors of society with 
increasingly sophisticated theoretical and 
empirical tools. If we conceive social 
reality as a series of fields, economists 
generally farmed the scientifically most 
reachable ones at the intensive margin. 
Anthropologists, on the other hand, 
worked at the extensive margin of social 
science. Attempting to study entire cultures 
and venturing into the most remote com- 
munities, they have accumulated compre- 
hensive insights at the expense of scientific 
methodology. 

Recently, both economics and anthro- 
pology are extending their traditional 
boundaries: anthropology has become 
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more concerned with the quantitative inten- 
sive margin, while economists have be- 
come more interested in the qualitative 
extensive margin of inquiry. Since 
ethnographies have been collected on most 
existing cultures, anthropologists have be- 
come more involved in cultural com- 
parisons and theoretical generalizations. 
Anthropologist Ronald Cohen, who in- 
troduces a major methodological handbook 
by remarking that ‘“‘the discipline as a 
whole does not have a systematic and cu- 
mulative tradition of methodological 
endeavor” (1973, p. v), expresses a ‘‘desire 
to see anthropology become a pro- 
gressively more rigorous and scientific 
branch of the social sciences’’ (1973, p. 
vi), “our primary goal ... is theory-con- 
struction’? (1973, p. viii). In the same 
volume he also proposes ‘‘a restructuring 
of the social sciences [which] calls for me- 
thodological openness and a lack of con- 
cern for disciplinary boundaries” (1973, p. 
49); Douglas specifically proposes that 
‘economic analysis ... be established at 
the centre of anthropology itself” (p. 782). 
She sees ‘the need for a cost-benefit 
analysis that would apply across the board 
to both monetary and non-monetary 
transactions” (p.781). 

While more and more anthropologists 
concentrate less upon field work and more 
on theory and methods of analysis, eco- 
nomic investigation has expanded into the 
traditional specialities of other social 
sciences. For example, economic research 
has penetrated into the domain of the 
family (see for instance Theodore Schultz) 
and soctal interactions (see Gary Becker, 
1976) and is even creating a link with 
sociobiology (see Jack Hirshleifer; Becker, 
1976). 

Are these contemporary developments in 
the two disciplines related? Are these 
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hands reaching out to any encounter? It 
seems that these new trends presage the 
emergence of a social science unified in its 
efforts to understand man, society, and cul- 
ture. Marriage can serve as a good illustra- 
tion of what social science stands to gain if 
economics and anthropology join forces. 


H 


When economics overcomes its preoccu- 
pation with monetary dimensions, it can 
deal with any predominantly nonmonetary 
transaction, including marriage. The eco- 
nomic analysis of marriage is based on 
working assumptions that have proved con- 
venient in the past but can be rejected if 
they ever lose their explanatory power. 
These assumptions view people first as ra- 
tional maximizers of utility, and second as 
substitutable. In its application to marriage, 
this means that individuals make optimal 
choices regarding whom and when they 
marry, and that, because substitution 
between potential spouses is possible, 
interdependence of individual decision 
making takes the form of a market 
mechanism. ! 

In making implicit or explicit cost- 
benefit analysis of marriage and divorce, in- 
dividuals are guided by utility functions 
that depend on both culture and nature. 
The nonmonetary essence of the gains from 
marriage impedes measurement and leads 
the economist to focus on separate de- 
terminants of such gains: for instance (see 
Becker, 1973) the complementarity betwen 
spouses (i.e., in producing own children); 
the relative productivity of men and women 
inside and outside the home; income; age; 
education and other traits affecting produc- 
tivity; and demand for a particular com- 
position of marital output. The first empir- 
ical studies of marriage by economists 
focused on the contemporary United 
States, looking at the causes for differences 
in percentage of married women per state, 
individual age at marriage and probability 
of divorce. One of the findings that is 
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perhaps counterintuitive but still consistent 
with economic theory is the inverse relation 
between the percentage of women married 
and of Catholic population across U.S. 
states. Alan Freiden’s explanation relies on 
the expected costs of divorce: Catholic 
marriages are less profitable because of 
higher expected costs of divorce. A second 
finding was the larger gains from marriage 
among individuals with higher income: 
ceteris paribus they marry earlier. (General 
impressions about earlier marriage among 
the poor derive from inaccurate statistical 
inference.) Becker, Elizabeth Landes and 
Robert Michael add another piece of evi- 
dence for the positive income effect on 
marriage: American marriages are less 
likely to dissolve when income is higher, al- 
though wealth exceeding the level expected 
at time of marriage may also increase the 
chances of dissolution. This follows since 
divorce is dependent on uncertainty as well 
as gain from marriage. 

Such studies contribute to a social 
science of marriage because of the sim- 
plicity of theory and the sophistication of 
econometric methods. They circumvent the 
question of content of the utility function 
by studying differences among poeple who 
live in the same culture and who have 
probably adopted the same values. 
However, a social science of marriage 
needs to know more about the meaning of 
marital behavior, that is, explore the con- 
tent of the utility functions. The above- 
mentioned study of divorce also illustrates 
the effect of a clearly cultural factor, reli- 
gion, on marital dissolution. In making 
cross-cultural generalizations, especially 
when cultures are far apart, we need a 
deeper understanding of marriage, which 
has been precisely the preoccupation of 
anthropologists. 


HI 


In addition to gathering huge numbers of 
facts about marriage around the world, 
anthropologists have dealt theoretically 
with this issue. Two major schools of 
anthropologists have discussed de- 
terminants of utility from marriage. Rather 
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like sociobiologists, functionalists view 
marriage as a means to satisfy functions 
like reproduction, socialization, and trans- 
mission. Some stress the function of mar- 
riage in meeting the needs of other parts of 
the social system while other emphasize 
physical needs like sexual gratification. 
This predominantly British approach, 
which leads to institutional determinism 
and encourages ethnocentrism, reached its 
peak of popularity before England lost its 
colonial empire. Structuralists disagree 
with the emphasis on nature and society as 
determinants of marriage; they think that 
cultural factors like relative reliance on the 
capacity to reason generate variations in 
the meaning (utility) individuals attribute to 
identical activities. Their analysis draws 
increasingly on linguistics, since language 
can be considered as a major expression of 
collective meaning (see James Boon and 
David Schneider). Besides these two major 
schools, there have been evolutionary 
theories, ecological analyses illustrating the 
importance of the physical environment on 
the structure of marriage and descent, and 
Marxist analyses stressing the important ef- 
fect of means of production. While the 
theoretical focus of functionalists and 
structuralists centers on meaning and 
utility, the latter two approaches point out 
constraints in the real world affecting indi- 
vidual and community choice—a view 
compatible with economic theory. Struc- 
turalism may also share an assumption with 
economics: Claude Levi-Strauss’ binary 
oppositions built in the structure of the 
human mind and creating universal 
components of culture appear consistent 
with the economist’s concept of cost vs. 
benefit. 

Economics thus provides an umbrella 
theory of marriage that creates common 
ground within the anthropology of mar- 
riage. For example, the content of utility 
functions often does not matter when you 
compare culturally homogeneous units—an 
important message from economics that 
could help integrate fascinating 
ethnographic material. If differences of 
opinion between anthropologists become 
more systematic, one could accept parts of 
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an anthropologist’s empirical findings and 
generalizations, and simultaneously 
disagree about other parts of the analysis. 
Jointly, anthropologists and economists 
could 1) focus their talents on the most 
difficult questions (utility for instance) tak- 
ing advantage of their respective skills; 2) 
give new significance to previous 
ethnographic findings; and 3) collect better 
data. The last two points are illustrated in 
the next section. 


IV 


To illustrate how a general theory of mar- 
rlage can reinterpret evidence collected by 
anthropologists, let me use examples out of 
my own work on polygyny. In applying 
regression analysis to Cohen’s own data, I 
found that women at peak fecundity have 
fewer cowives, which follows from a sub- 
stitution between quantity and quality of 
wives, a point that had not occurred to 
Cohen before I drew attention to it (see the 
author, p. 103). 

The legal imposition of monogamy can be 
viewed as an interference in the marriage 
market curtailing the aggregate demand 
men have for wife services, whatever that 
means within the specific culture. Con- 
sequently, assuming the supply of wife 
services by women has not changed, the 
new equilibrium (mainly nonmonetary) 
wife wage will be less advantageous to 
women. Societies that impose monogamy 
therefore harm the welfare of women by 
reducing male competition for their 
services. Three kinds of evidence show that 
women are better off when polygyny is 
permitted: use of brideprice, age at mar- 
riage, and proportion of women married. 

Dowry and brideprice (a transfer from 
the husband to the bride’s family) reflect 
monetary dimensions of the wife wage at 
time of marriage. The presence of a dowry 
(negative brideprice) system probably 
reflects a lower wife wage, for it means that 
a woman (or her family) has to pay for the 
privilege of getting married. Cross 
culturally, dowry is strongly linked with 
monogamous (and polyandrous) marriage 
while the institution of brideprice (a wealth 
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transfer from the husband to the bride’s 
family) is more often found in polygynous 
than in monogamous African societies. 
Inspired by a trip to India, Martin Bron- 
fenbrenner has also written that a positive 
brideprice is more likely when the number 
of wives per husband exceeds unity. 

Not only does it seem that the probability 
of finding brideprice vs. dowry varies 
directly with the presence of polygyny, but 
evidence also suggests that brideprice 
payments are higher in more polygynous 
societies. Comparing two Sebei commu- 
nities in eastern Uganda, anthropologist 
Walter Goldschmidt found that the bride- 
price was considerably higher in the more 
polygynous community, p. 316. En- 
couraged by his findings among the Sebel, 
Goldschmidt then examined thirteen 
separate societies in East Africa and ob- 
tained a clear simple correlation between 
polygyny and brideprice levels, p. 327. 

When women gain more from marriage, 
they are also likely to marry younger. This 
seems indeed to be the case: women’s 
average age at marriage is 13 or 14 among 
the Hausa and the Kanuri of eastern Ni- 
geria, societies with widespread polygyny. 
The Tallensi, another West Africa tribe, are 
slightly less polygynous and their daughters 
marry somewhat later. Here, the average 
female age at marriage is 16 and 17. On the 
whole, women marry considerably earlier 
in polygynous areas like Africa and the 
Moslem world than in monogamous Europe 
and America. Polygyny also raises the dif- 
ference in mean age at marriage of men and 
women. Using data from sixteen districts of 
the Congo, William Brass et al. found a 
simple correlation of .8 between an index of 
polygyny and difference in mean age at 
marriage. 

While in the United States the husband is 
on average two years older than the wife, 
that difference rises to seven years in the 
Arab world and to ten years in some 
heavily polygynous African societies like 
the Kanuri. 

Not only will polygyny encourage 
women to marry earlier, but it will lead a 
larger proportion of women to marry at all 
ages. Comparing two ethnic groups in the 
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Ivory Coast Remi Clignet found more un- 
married females in the less polygynous 
tribe, p. 110. Likewise, better marital in- 
come opportunities open to women will 
lead widows to accept being *‘inherited’’ by 
relatives of their husbands, as is specified in 
the institution of “‘levirate.’’ Using the 
same data from the Congo, Brass et al. 
showed a negative correlation of —.45 
between polygyny and the proportion of 
widowed and divorced among women 15 to 
45 years old. Although none of those 
separate facts necessarily demonstrates the 
benefits of polygyny to women, such 
benefits become more real in light of 
quantity and variety of evidence. 

A general theory not only associates pre- 
viously unrelated facts, like brideprice and 
age at marriage, it also points out variables 
on which data should be gathered. For 
instance, in my attempt to explain the 
number of wives present in Maiduguri 
households, I found male Koranic educa- 
tion to increase the number of a man’s 
wives, while the same education obtained 
by females reduced the number of co- 
wives. This statistical finding, based on 
data other than Cohen’s concorded with an 
economic theory of polygyny and led 
Cohen to regret not having included re- 
ligious schooling in his own questionnaire. ° 

The present state of the general theory of 
marriage is definitely unsatisfactory. Most 
economists who promote it have been 
limited to the American experience and 
have not sufficiently questioned the ra- 
tionale behind institutional constraints. 
Polygyny is only one example. What leads 
to the existence of institutions like the le- 
virate, patrilineality, and dowry? What ef- 
fects do they have on fertility, labor force 
participation, divorce, or other variables 
with important policy implications? 
Without massive help from kinship spe- 
cialists, a really general theory of marriage 
cannot be established. 


V 
The creation of a common language and 
method is necessary to extend the intensive 
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and intensify the extensive, thus building a 
science that combines the robustness of 
theories and empirical work with broad 
cultural perspectives. While most social 
sciences will eventually become involved in 
that unification process, it does not seem 
coincidental that explicit or implicit pro- 
moters of such a marriage come from our 
two disciplines in particular: the gains from 
marriage are larger the more each partner 
complements the other. All disciplines can 
be viewed as potential partners in a mar- 
riage market. If it is true that a combination 
of extensive and intensive perspectives 
enriches social science, disciplines with the 
largest variation in intensive vs. extensive 
productivity have the most to gain from 
marriage. Since anthropology and eco- 
nomics lie respectively at the extensive and 
intensive ends of the spectrum, their gains 
from marriage will be particularly high. 

This unified view on marriage represents 
only one possible direction of such 
interscience marriage. It is a good starting 
point, not only for its symbolism, but also 
because cooperation between economics 
and anthropology has long been hindered 
by lack of applicability of economics to 
small scale traditional societies or percep- 
tion of such lack of applicability. Eco- 
nomics is now changing by involving Itself 
with marriage and other more human and 
less monetary transactions. This new brand 
of “human economics’’ can contribute to 
the analysis of all human behavior that 
potentially involves use of reason and ra- 
tional decision making. Economics aspires 
to be a “science of man’’—English for 
“anthropology.” 
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UNEMPLOYMENT IN COMPARATIVE PERSPECTIVE 


Unemployment in Capitalist Regulated Market 
Economies and Socialist Centrally Planned - 
Economies 


By MORRIS BORNSTEIN* 


The comparative economic systems 
literature commonly distinguishes two 
major types of economic systems—capi- 
talist regulated market economies (CRME) 
and socialist centrally planned economies 
(SCPE). 

The CRME have several key characteris- 
tics: 1) most of the means of production are 
privately owned; 2) market forces chiefly 
determine the level of economic activity, 
the rate of growth, the composition of 
output, and the distribution of income. But 
3) the government intervenes in the 
economy in various ways to deal with prob- 
lems of growth, monopoly, inflation, unem- 
ployment, income distribution, etc. The 
CRME include, for example, the United 
States, Canada, Western Europe, Japan, 
and Australia. 

In the SPCE, on the other hand, 1) most 
means of production are collectively 
owned, and 2) a large administrative bu- 
reaucracy attempts to direct resource allo- 
cation and income distribution through 
comprehensive and detailed planning. 
However, 3) the market mechanism Is used 
to distribute the labor force among planned 
jobs, and to distribute the planned supply of 
consumer goods among households, which 
exercise consumer choice in the expendi- 
tures of their money incomes on available 
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goods at prevailing prices. Among the 
SCPE are the USSR, most East European 
countries, and the People’s Republic of 
China. 

This paper compares the two systems in 
regard to tvpes of unemployment and 
antiunemployment measures. The 
experience of particular countries such as 
the United States or the USSR is men- 
tioned by way of illustration, but it is not 
suggested that they are prototypical or ideal 
examples of their respective economic 
systems. There are interesting differences 
in regard to unemployment among the 
CRME and among the SCPE, arising from 
differences in the level of economic 
development, the structure of the 
economy, the demographic composition of 
the labor force, and social and institutional 
arrangements, but space limitations pre- 
clude discussion of such intragroup dif- 
ferences (for the CRME, see, for instance, 
Joyanna Moy and Constance Sorrentino). 
Also, lack of relevant data for the SCPE 
prevents reliable statistical comparisons of 
unemployment rates in the two systems (for 
a valiant attempt, see P.J.D. Wiles). Fi- 
nally, the paper does not consider unem- 
ployment in a third type of economic 
system—a socialist regulated market 
economy-—because the sample of countries 
(Yugoslavia) is too small to permit sound 
generalizations about characteristics of 
such a system which would transcend 
particular national circumstances. 


I. Types of Unemployment 


Unemployment may be analyzed in 
terms of its origin or its form. The first ap- 
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proach is more common but the second is 
perhaps more illuminating in comparing 
economic systems. 


A. Origin 


In the CRME four kinds of unemploy- 
ment are commonly identified. Seasonal 
unemployment arises from regular seasonal 
fluctuations in the demand for and supply of 
labor. On the demand side, seasonal varia- 
tions in labor requirements are common, 
for instance, in agriculture, construction, 
and vacation resort activities. On the sup- 
ply side, the school calendar affects the 
labor force participation of young people. 
Frictional unemployment involves those 
seeking their first jobs and those between 
jobs after quitting or being dismissed. 
Structural unemployment occurs when 
people are unable over a long period to find 
work, because of a lack of skills or a 
shortage of jobs in their particular labor 
market areas, although national aggregate 
demand may be high. Finally, cyclical 
unemployment results from a general de- 
cline in business activity, with a subsequent 
recovery leading to reemployment. 

In the CRME, seasonal and frictional 
unemployment are considered part of the 
normal process by which the market 
mechanism adjusts production to demand. 
Thus a seasonally adjusted frictional unem- 
ployment rate of, say, 3~4 percent of the 
labor force could be considered compatible 
with “full employment.” On the other 
hand, cyclical and structural unemploy- 
ment have more serious economic and 
social consequences and more urgently re- 
quire corrective government action. 

The SCPE acknowledge seasonal unem- 
ployment as inevitable due to natural fac- 
tors, such as agricultural production cycles, 
and institutional arrangements, like the 
academic calendar (see P.E. Strelets). In 
turn, some frictional unemployment is ex- 
pected so long as new entrants into the 
Jabor force can choose their first jobs, 
workers are free to quit, or enterprise 
managers are permitted to dismiss unsatis- 
factory or surplus workers. But the au- 
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thorities in the SCPE often complain about 
job changes on the initiative of workers— 
stressing the costs to the economy in lost 
production during periods of unemploy- 
ment, in low productivity when workers 
begin new jobs, and in retraining programs 
(see L. Kuprienko). 

In the SCPE, structural unemployment is 
regarded as evidence of deficiencies in 
planning. which is supposed to balance the 
supply of and demand for labor through ac- 
curate estimates of the labor force and cor- 
rect decisions on training programs, 
technological progress, location of new ca- 
pacity, and relative wages. This is an 
extremely difficult task (see Gertrude 
Schroeder), and in the USSR, for instance, 
structural unemployment has persisted in 
certain regions (see A.V. Topilin, p. 86) and 
among women in smaller cities and rural 
areas (see O. Latifi). 

In contrast, the SCPE do not show the 
recurrent pattern of cyclical unemployment 
common in the CRME. The reasons include 
the SCPEs’ ‘taut’ planning for ambitious 
growth targets and their measures to insu- 
late the domestic economy from external 
Shocks (see Franklyn Holzman, 1968). 
Aside from harvest variations, fluctuations 
in economic activity in the SCPE result pri- 
marily from changes in growth rates of in- 
vestment and output, without periodic 
recessions in which workers are laid off 
(see Alexander Bajt). 


B. Form 


The distinction between ‘‘open’’ and 
‘‘disguised’’ unemployment in some ways 
parallels the more familiar contrast 
between open and “‘repressed’’ inflation. 
The openly unemployed are seeking jobs 
but cannot find them. Disguised unem- 
ployment—or underemployment—occurs 
when workers have jobs but are un- 
derutilized because they wish full-time jobs 
but can get only part-time work; because 
their full-time jobs do not use all their skills 
and training; or because, though employed 
full-time in jobs matching their qualifica- 
tions, their productivity is low. 
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The first kind of disguised unemploy- 
ment-—part-time work when full-time jobs 
are sought—is more common in the CRME 
than in the SCPE. In the latter, part-time 
work is more often a way to draw into the 
labor force pensioners, housewives, and 
others not available for full-time jobs. 

The second category-—work below skill 
level—-occurs in both systems because 
training opportunities and choices are not 
correctly matched with (future) employ- 
ment possibilities, information on 
vacancies is imperfect, and mobility is 
limited. 

The causes of low productivity may in- 
clude late delivery of materials, equipment 
breakdowns, poor organization of produc- 
tion, low output norms, weak incentives 
due to the level and structure of compensa- 
tion, and hoarding of labor by enterprise 
management. All of these may be found in 
both the CRME and the SCPE, but space 
limitations permit discussion only of labor 
hoarding, about which recent literature has 
shown some interesting similarities 
between the two systems. 

In the SCPE such hoarding is explained 
by the combination of the ‘‘ratchet’’ prin- 
ciple in planning, tight labor market condi- 
tions, and restrictions on the dismissal of 
redundant workers. The first makes 
management expect that already ambitious 
production assignments will be ‘‘jacked 
up” continually in future periods. The 
second makes it believe that it may be 
difficult to replace workers who quit or to 
hire additional workers authorized for the 
extra output. Therefore, management 
wants a pool of ‘‘reserve’’ workers on the 
payroll, not because they are needed now 
but because they are likely to be required, 
but perhaps unavailable, in the future. Fi- 
nally, there may be restrictions of law or 
custom on management's ability to dis- 
charge unneeded workers (see George 
Feiwel, pp. 346-54; Joseph Berliner, pp. 
165~67; Osnovnye problemy, pp. 14—20). 

Labor hoarding also exists in the CRME 
when labor input is not adjusted fully to 
changes in output. Inaccurate sales 
forecasts can cause ‘‘unplanned”’ hoarding. 
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Conscious ‘‘planned’’ hoarding occurs be- 
cause of legal commitments, indivisibilities 
in production, morale considerations, 
transaction costs in firing and hiring, and 
expectations of future changes in demand 
(see Stuart McKendrick, and K.G. Knight 
and R.A. Wilson). The Japanese version is 
sometimes called ‘“‘permanent employ- 
ment” (see Robert Cole). 

Thus, a comparison of unemployment in 
CRME and SCPE must consider both the 
open and the disguised forms. One may 
hypothesize that central planning’s effort to 
mobilize resources for rapid growth and so- 
cialism’s ideological commitment to the 
“right to work” tend to hold open unem- 
ployment in SCPE below the levels ob- 
served in CRME. At the same time, these 
two factors may lead to more disguised 
unemployment in SCPE than in CRME. 

Unfortunately, the statistical data to test 
such hypotheses are lacking. However, the 
relative importance of the two forms of 
unemployment may be inferred from the 
focus of policy discussions and antiunem- 
ployment measures in the two systems. In 
the CRME, the chief concern is with open 
unemployment, while the SCPE pay much 
more attention to underemployment. Thus, 
the SCPE stress that “‘full employment”’ 
means not only 1) that there is a job for 
everyone who wants one, but also 2) that 
labor should be allocated rationally across 
the economy, and 3) that it should be used 
efficiently inside the enterprise (see V.P. 
Korchagin, p. 35, and I. Ushkalov). Simi- 
larly, whereas the concept of ‘‘labor 
reserve” has been applied in the United 
States to refer to potential workers cur- 
rently outside the labor force (see 
Christopher Gellner), in the USSR it en- 
compasses as well “hidden” or “‘internal’’ 
reserves in the labor input of the employed 
but underutilized (see Osnovnye problemy, 
pp. 231-32). 


Il. Antiunemployment Measures 


In turn, the two systems differ in their ap- 
proach to reducing unemployment. 
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A. The CRME 


In the CRME there are two types of 
constraints on antiunemployment 
measures. At the micro level, society is 
loath to impose restrictions on the freedom 
of workers to choose and quit jobs and on 
the freedom of firms to determine the 
amount and kind of labor input. At the 
macro level, it is widely believed that a re- 
duction in unemployment will be accom- 
panied by an increase in inflation. Thus, 
policymakers try to determine a ‘‘tolera- 
ble’. rate and composition of unemploy- 
ment. Efforts to reduce unemployment in- 
clude job creation, matching the unem- 
ployed with job vacancies, and reducing the 
size of the ‘‘labor force” desiring employ- 
ment. 

In the CRME the conventional approach 
has been to create jobs in the private sector 
by stimulating aggregate demand through 
expansionary monetary policies, tax cuts, 
and increases in government purchases of 
goods and services. More recently, some 
CRME governments have subsidized part 
of private firms’ wage costs to induce them 
to maintain the employment of workers 
who would otherwise be laid off, or to hire 
additional workers from the unemployed 
(see John Burton). Finally, additional (tem- 
porary or permanent) public sector jobs can 
be established at the national, regional, or 
local levels (see Michael Wiseman). 

The matching of unemployed workers 
with existing or newly created job 
vacancies is attempted through placement 
services, retraining, relocation assistance, 
and area development schemes. 

The unemployment rate can also be 
decreased by reducing the size of the labor 
force wishing paid employment. Labor 
force participation of the ‘“‘old’’ can be cut 
by lowering the retirement age and by rais- 
ing pensions so fewer retirees seek work. In 
turn, the entry of the ‘‘young’’ into the 
labor force can be delayed by extending 
compulsory secondary education and by 
increasing tuition and maintenance 
subsidies for postsecondary training. Fi- 
nally, as in West Germany for example, the 
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number of foreign ‘‘guest workers” can be 
cut to expand employment opportunities 
for citizens. 

In addition, the effects of unemployment 
on household income may be at least 
partially offset by unemployment insurance 
schemes and welfare programs. 


B. The SCPE 


In the SCPE the attainment of the 
political leaders’ goal of full mobilization of 
labor resources is constrained by the extent 
of workers’ freedom to quit—much greater 
in Eastern Europe than in the People’s Re- 
public of China——as well as by the inability 
of planning agencies to control enterprise 
operations and regulate labor markets 
exactly as they wish. But the inflation- 
unemployment tradeoff is regarded with 
much less concern than in the CRME. The 
SCPE are more confident about their ability 
to curtail inflationary pressure by tax and 
credit measures or to repress it by 
comprehensive price controls. 

In the SCPE jobs are created by ambi- 
tious development plans implemented by 
detailed administrative orders, government 
expenditure programs, and an accommo- 
dating monetary policy. The socialist 
character of the economy resolves the issue 
of public vs. private sector employment 
overwhelmingly in favor of the former— 
with the private sector usually limited to 
subsidiary agriculture, handicrafts, and 
selected personal services. Explicit wage 
subsidies to public enterprises are the ex- 
ception rather than the rule. But firms at- 
tempt to cover the cost of surplus labor by 
negotiating larger wage bills in their annual 
plans and by securing higher prices from 
central agencies, which usually set prices to 
cover planned branch average cost plus a 
profit markup on it. 

For matching workers with job 
vacancies, the SCPE emphasize training 
programs, and organized mass recruitment 
for new towns. Although employment 
bureaus are useful for the latter, the official 
attitude toward them in SCPE is am- 
bivalent. The authorities fear that such 
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bureaus may not only help in centrally 
planned labor placement, but may also 
facilitate enterprises’ efforts to build up 
‘“‘reserve’’ labor pools and ‘‘unplanned’’ 
labor turnover at the initiative of workers. 
Thus, in the USSR for instance, these 
bureaus are supposed to screen all requests 
for workers and reject those inconsistent 
with an enterprise’s labor plan, and one in- 
dicator of the bureaus’ performance is how 
long workers stay in the jobs in which they 
are placed (see E.V. Kasimovskil, pp. 122- 
26). 

In the SCPE the relocation of workers to 
new areas is difficult. One factor is the 
social and cultural obstacles to mobility 
similar to those in the CRME. Housing 
shortages are widespread and persistent be- 
cause of investment plans’ neglect of 
infrastructure. Also, the high participation 
rate of married women in the labor force re- 
quires suitable jobs for both spouses in the 
new city. Thus, except where location deci- 
sions are determined by natural factors like 
mineral deposits, it has usually proved 
more feasible to place new capacity in labor 
surplus areas than to relocate workers. 

The SCPE regard unemployment in- 
surance as unnecessary and indeed harm- 
ful. A high level of aggregate demand is 
supposed to assure. enough jobs for all. 
Furthermore, when a worker is no longer 
needed by a firm, because of changes in 
output assignments or production methods 
(for example, mechanization or automa- 
tion), the management is expected, or even 
legally obligated, if possible to reassign 
him, with retraining if necessary, inside the 
enterprise; or to arrange for placement in 
another firm in the same area. Therefore, 
the authorities consider that unemployment 
is voluntary, rather than involuntary, and 
that compensation for it is not only un- 
justified but could extend the unemploy- 
ment period by financing a longer job 
search, (A similar view may be found in the 
recent discussion in the United States 
about the disincentive effects of unemploy- 
ment compensation, summarized in Gary 
Fields, and Arnold Katz and Joseph Hight.) 
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HI. Conclusion 


Contrary to some official claims, unem- 
ployment does occur in the SCPE—be- 
cause of nature, workers’ freedom of job 
choice, and imperfect planning. Although 
seasonal, frictional, and structural unem- 
ployment exist in the SCPE, they do not 
have cyclical unemployment problems 
comparable to those in the CRME. 
However, the distinction between open and 
disguised unemployment—alternative 
forms of inefficiency—is important. In the 
SCPE, a high level of aggregate demand 
due to ambitious national plans can create a 
labor shortage at the macro level, while 
there are labor surpluses at the micro level 
as a result of the firm’s reaction to taut 
plans and tight labor markets. 

These differences are in turn reflected in 
the emphasis of antiunemployment 
measures in the two systems. The CRME 
stress job creation, with controversy over 
the shares for the private and public sec- 
tors. The CRME maintain income and sup- 
port the job search of the unemployed 
through unemployment compensation. In 
the SCPE, the authorities consider unem- 
ployment compensation unnecessary and 
detrimental, and they try through demand- 
ing plans to mobilize ‘‘internal’’ labor 
reserves of the employed but underutilized. 
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Unemployment in Western Europe and the 
United States: A Problem of Demand, 
Structure, or Measurement? 


By ROBERT H. HAVEMAN™* 


High measured unemployment, often ac- 
companied by rapid wage and price 
increases, has plagued most Western na- 
tions in the 1970’s. The aim of this paper is 
to appraise, albeit crudely, the contribution 
of three factors to these patterns in the 
Netherlands, Sweden, the United 
Kingdom, and the United States. These 
factors are: 1) insufficient aggregate de- 
mand, 2) structural imbalances in the com- 
position of labor supplies and demands, and 
3) changes in the relationship of measured 
unemployment to excess labor supply 
(referred to as the U-ES relationship). My 
main thesis is that measured unemployment 
bears a different relationship to real excess 
labor supply in the 1970’s than it did in the 
1960’s, explaining much of the increase in 
measured unemployment from the 1960’s to 
the 1970's. 


I. Some Unemployment, Wage, and Price Facts 


Table 1 shows measured unemployment, 
1952-76, for the four countries. Except for 
Sweden, unemployment rates in the 1970’s 
are substantially higher than those of earlier 
periods. In addition, the nature of the 
unemployment problem has also changed. 
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Robert Flanagan, Irwin Garfinkel, Donald Hester, 
Rudolf Meidner, David Richardson, Eugene 
Smolensky, and Jacques van Der Gaag for helpful 
comments. 
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In both the United States and Western 
Europe, the long-duration unemployment 
rate has been secularly increasing. The 
U.S. rate rose from an average of .3 percent 
in the 1965-70 period to .6 percent in the 
1970-75 period; for comparable periods, 
the U.K. change was from .5 to .8 percent. 
Except for Sweden, as recessions have 
turned to recovery, peak unemployment 
has crept up and estimated relationships 
between measured unemployment and the 
ratio of actual to full employment GNP 
have secularly increased. 

The composition of unemployment has 
also changed in the 1970’s, with the radical 
increase in youth unemployment being the 
most noteworthy. From 1970-76, the youth 
unemployment rate increased from 1.4 to 
9.1 percent in the Netherlands, from 2.8 to 
3.6 in Sweden, from 2.7 to 11.1 in the 
United Kingdom, and from 9.9 to 14.1 in 
the United States. The level of youth unem- 
ployment in the United States, with the 
most rapidly growing youth labor supply, 
stands significantly higher than that of the 
Western European countries. 

Wage rate increases in the 1970’s are also 
different from the earlier ones. For the Eu- 
ropean nations, post-1970 annual increases 
in excess of 15 percent are by no means 
rare, while 10 percent rates were regarded 
as exceptional in the 1960’s. The post- 
1970’s average increase is the greatest for 
the United Kingdom (16.6 percent), with 
the Netherlands (15.2 percent) a close 
second. By comparison, the average 
increase for the United States (7.2 percent) 
appears modest. Price increases parallel 
wage increases, with the United Kingdom 
(12.8 percent) experiencing the greatest 
post-1970’s rate among the four countries. 
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TABLE 1|—UNEMPLOYMENT RATE PATTERNS FOR 
THE NETHERLANDS, SWEDEN, UNITED KINGDOM, 
AND THE UNITED STATES, 1952-76 





United United 

Netherlands Sweden Kingdom States 
1952-59 2.02 2.06 1.75 4.51 
1960-64 86 1.58 1.97 5.76 
1965-69 1.39 1.82 2.11 3.9] 
1970 1.18 1.53 2.62 4.43 
1971 1.44 2,55 3.54 5.90 
1972 2.40 2.78 3.97 5.75 
1973 2.44 2.58 2.59 5.00 
1974 2.96 1.95 2.59 5.13 
1975 4,25 1.68 4,09 8.03 


1976 4.63 1.60 5.65 7.78 


"The data shown are averages of the quarterly ag- 
gregate unemployment rate for the period indicated. 
The data sources are described in an appendix, which 
is available from the author. 


II. ‘Demand, Structure, and Measurement: 
Some Speculations 


These data are consistent with several 
conjectures involving shortages of ag- 
gregate demand, growing structural im- 
balances, increasing wage and price de- 
termination roles for rational expectations, 
exogenous shocks, and trade union power, 
and a changing relationship of measured 
unemployment to excess labor supply. The 
following focusses largely on the last of 
these. 

In the absence of substantial changes in 
the composition of the supply of and de- 
mand for labor, or in constraints on the 
operation of the labor market, any increase 
in labor supply can be absorbed by an 
increase in aggregate demand. The greater 
the rate of labor force growth, of course, 
the greater the potential difficulty in 
maintaining full employment. While labor 
force growth rates in the European coun- 
tries have been very low (between .5 and .8 
percent) since the 1960’s, the rate in the 
United States has been in excess of 2 
percent. For the United States and United 
Kingdom, the excess of the growth rate of 
real GNP over the rate of labor force 
growth over this period has been modest 
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(around 2 percent), while that for the other 
countries has been over 3 percent. This 
may imply a larger role for long-term ag- 
gregate demand shortages in the former 
pair of countries. In all of the countries, 
however, low demand growth and excess 
industrial capacity have characterized the 
1970’s, suggesting an important role for ag- 
gregate demand shortages in recent years. 

Two other explanations of the recent 
unemployment remain. One structuralist 
conjecture concerns the role of youths (16- 
24 year olds) and females in the labor force. 
While the European countries, as a whole, 
have had zero absolute growth in the youth 
labor force from 1960-75, in the United 
States the youth labor force has grown by 
82 percent over the period. Female labor 
force growth also varies substantially. For 
the Netherlands, the 1960—75 average an- 
nual growth rate of the female labor force 
was 1.9 percent; for Sweden, 2.3 percent; 
for the United Kingdom, 1.3 percent; and 
for the United States, 3.1 percent. For the 
United States, the female proportion of the 
labor force has grown from 33 to 40 percent 
since 1960. Thus, this structural case ap- 
pears to be nonexistent for the European 
countries. And, for the United States, 
disaggregated data for the 1970’s indicate 
that neither new workers nor reentrants 
have been major determinants of changes in 
measured unemployment (see Roger Brin- 
ner). 

A second structural conjecture is that 
recent changes in the occupational and in- 
dustrial composition of labor demand incre- 
ments has been so skill specific as to reduce 
the possibility of a match with available 
labor supplies. To be sure, recent growth in 
labor demand has been of a rather unique 
industrial and occupational composition. 
For example, from 1965 to 1975, employ- 
ment reductions in agriculture and manu- 
facturing occurred in each of the European 
countries. The changes have not been 
nearly as severe in the United States. In the 
European countries, all employment 
growth has been accounted for by the 
tertiary sector. In that sector, occupational 
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demands are concentrated on service 
workers with high labor force elasticity and 
professional-technical workers with a low 
unemployment rate. While such a composi- 
tional shift might account for some of the 
apparent stickiness in the response of 
unemployment to demand growth, job 
specifications in the tertiary sector do not 
appear to be so narrow as to account for 
very much of the high level of measured 
unemployment. Again, the role of such 
structural imbalances would not appear to 
be substantial (see Ralph Turvey). 

A final explanation for the current unem- 
ployment problem is that any unemploy- 
ment rate (U) in the post-1970 period 
represents less excess labor supply than in 
the 1960’s; that relative to earlier periods, 
current measured unemployment 
overstates the severity of both the 
recession to which it ts often attributed and 
the social hardship which it implies. During 
the past decade, and especially in Western 
Europe, numerous legislative and bar- 
gained measures have altered the relation- 
ship between changes in the excess supply 
of labor (caused by shifts in either labor de- 
mand or supply) and U. Because the effect 
of these changes on the U-ES relationship 
may be either positive or negative, any net 
shift in the relationship depends on their 
relative strengths. 

Consider first measures increasing the 
U-ES relationship. In Western Europe, one 
important change concerns policies relating 
to foreign workers. Since 1973, European 
Economic Community (EEC) countries 
have banned non-EEC labor recruitment. 
As a result, net emigration has fallen 
significantly, and foreign workers once in 
Western Europe have been reluctant to 
leave even though jobless. Unemployment 
would increase even if there were no 
increase in excess labor supply. There is 
some evidence that this had happened (see 
Joyanna Moy and Constance Sorrentino). 

A second change inducing an increase in 
the U-ES relationship is the well-docu- 
mented growth in generosity and coverage 
of work-tested income transfer programs. 
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Since the net gain from employment is 
reduced by increased transfer generosity, 
covered workers have incentives to prolong 
job search (which is reflected in the 
measured duration of unemployment), to 
refuse to accept work except at higher of- 
fered wages, or to cease active labor 
market participation. Where the transfer 
benefit is accompanied by a work test, an 
increase in U is to be expected. It is esti- 
mated that from .3 to 1.2 points of the ob- 
served U in various countries is attributable 
to this factor (see Martin Feldstein, Dennis 
Maki and Zane Spindler, and Stephen 
Marston). 

Another policy-induced increase in the 
U-ES relationship is the rapid increase in 
minimum wages in the Western European 
countries, particularly around 1969-70. For 
example, in the Netherlands, the minimum 
wage increased by about 50 percent, 1968- 
72, and more than doubled from 1966 to 
1976, reaching about 70 percent of the 
median wage in 1977. This is likely to have 
seriously affected employment prospects 
for low productivity workers and new 
entrants in these countries. While the 
increase in minimum wages in the United 
States has been less than in Western 
Europe, the adverse affect of this legisla- 
tion on observed youth and minority unem- 
ployment rates there is quite generally ac- 
cepted (see Edward Gramlich; Terence 
Kelly). 

Finally, while the changing composition 
of the labor force due to the rapid entrance 
of youths and women has been classified as 
a structural phenomenon, this could also be 
interpreted as an increase in the U-ES rela- 
tionship. This compositional effect, 
associated with the higher turnover and 
shorter labor force duration of some classes 
of workers relative to others, has been well- 
documented (see George Perry, 1970). 

Increased enterprise costs associated 
with hiring or releasing workers also alter 
the U-ES relationship. Recent legislation in 
the Netherlands, for example, requires firm 
wage liability for up to 2.5 years in case of 
employee lay-off or termination. In the 
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United Kingdom up to thirty weeks of 
severance pay can be required. As a result 
of these constraints, enterprises will reduce 
the variation over time in the size of the 
labor force, inducing reduced money wage 
elasticity —labor becomes a quasi-fixed fac- 
tor of production (see Walter Oi). These 
programs will tend to reduce the U-ES rela- 
tionship, although the resulting increase in 
labor costs also may generate effects 
similar to the minimum wage. The U-ES 
relationship is also reduced by recent 
substantial employment subsidies by 
Western European governments to enter- 
prises designed to encourage labor reten- 
tion (see Daniel Hamermesh). 

Finally, there is the effect of the rapid 
increase in benefit levels and reduction in 
eligibility requirements of nonwork-tested 
income transfer programs. As with the 
work-tested programs, these changes 
increase the relative attractiveness of non- 
work. However, unlike the work-tested 
programs, choice of participation in these 
programs implies a reduction in both em- 
ployment and labor force participation, but 
not in measured unemployment. In effect, 
these programs have tended to become re- 
positories for less productive (often older) 
workers who, in an environment with fewer 
constraints on enterprise hiring and firing 
decisions, would have been accounted as 
unemployed. Evidence of this change is the 
rapid growth in disability rolls in all of the 
countries studied during the last decade. 
For example, in the Netherlands the 
number of disability law recipients has 
grown from 215,000 in 1970 to about 530, 
000 in 1977. The large-scale training and 
education programs in Sweden, triggered 
by reductions in aggregate demand, have 
much the same effect (see Lennart Forse- 
back). Given the constraints on enterprise 
hiring and firing decisions, both Western 
Europe employers and trade unions have 
supported the increased generosity of these 
programs. These legislated and bargained 
constraints on labor market performance 
probably have had a major impact on 
measured unemployment rates. However, 
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because their impact on the U-ES relation- 
ship operates in both directions, it is 
difficult to determine their net contribution 
to the current unemployment problem. 


III. Evidence on the Role of Structure and 
Measurement 


Empirical estimates of Phillips curves 
and shifts in them are typically based on 
estimated money wage changes (W) and U 
and involves some correction for price 
inflation (see Robert Flanagan; Perry, 
1970). If U is a consistent indicator of 
excess labor supply (labor market tight- 
ness), observed shifts in Phillips curves are 
properly attributed to structural changes in 
labor markets, as described above. 
However, if U is not a consistent indicator 
of excess labor supply, observed Phillips 
curve shifts are attributable to both 
structural phenomena and changes in what 
the unemployment rate is measuring. The 
joint contribution of these two effects to ob- 
served shifts in Phillips curves is shown in 
Figure 1. 

Assume P is the initial real relationship 
between wage rate increases (W) and 
excess labor supply (ES). Given the initial 
U-ES relationship (M), a well-specified em- 
pirical estimate of the Phillips curve will 
yield P in the southwest quadrant. The ef- 
fect of a structural change represented by a 
shift of P to P’ on the estimated Phillips 
curve can now be observed—P shifts to P’. 
This is the common understanding of one 
cause of Phillips curve shifts. The figure, 
however, also indicates that the estimated 
Phillips curve is also dependent on the 
U-ES relationship. Given P’, then, a shift in 
this relationship from M to M’ will also 
yield a shift in the estimated Phillips curve, 
from P’ to È". Hence, estimated Phillips 
curves are dependent on both structural 
phenomena and the U-ES relationship. 

To test the effect of both structural and 
measurement changes on estimated Phillips 
curves and implicitly on the unemployment 
problem, equations relating wage increases 
to unemployment and to consumer price 
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inflation were fit to pre- and post-1969 data 
for the four countries studied. Implicit in 
this procedure is the presumption that the 
post-1969 estimated Phillips curve is 
significantly different from the pre-1969 
relationship because of the recent 
structural changes or changes in the U-ES 
relationship, or both. As shown in Table 2, 
in all cases a significant upward shift in the 
Phillips curve has occurred. Through the 
relevant unemployment ranges, the esti- 
mated W associated with any U has nearly 
tripled in the United Kingdom, nearly dou- 
bled in the Netherlands, and has increased 
by about 80 percent in Sweden and the 
United States. 

The magnitude of these shifts is im- 
pressive, suggesting that some combination 
of structural changes or changes in the rela- 


tionship of U and labor market tightness 
has occurred in all of the countries in recent 
years. And, if the limited support for the 
structural conjecture suggested above is ac- 
cepted, the factors inducing an increase in 
the U-ES relationship—growth of work- 
tested transfers, altered policy on foreign 
workers, increases in minimum wages, and 
shifting labor force composition—must be 
viewed as exceeding those with the op- 
posite effect and as playing a nontrivial role 
in explaining the current high level of 
unemployment in both Western Europe and 
the United States. 


IV. On Unemployment Differences 
Among Countries 


Overall, Sweden’s performance in 
maintaining low measured unemployment 
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TABLE 2—WAGE INCREASE~UNEMPLOYMENT RELATIONSHIPS FOR THE NETHERLANDS, SWEDEN, UNITED 
KINGDOM, AND THE UNITED STATES, 1952-68 AND 1969-76 


Predicted Annual Rate of Wage Increase? 


Unemployment Netherlands Sweden United Kingdom United States 
Rate (Percent) Pre-1969 Post-1969 Pre-1969 Post-1969 Pre-1969 Post-1969° Pre-1969 Post-1969° 
1 9.2 20.6 9,2 21.8 6.7 17.8 15.1 1.5 
2 7.6 14.8 6.2 12.1 5.3 15.9 8.0 5.0 
3 Ti 13.7 5.2 8.8 4.8 15.3 5.7 6.1 
4 Ve 13.3 4,7 die 4,6 15.0 4.5 6.7 
5 7.1 13.1 4.4 6.2 4.5 14.8 3.8 7.0 
6 7.1 13.0 4.2 5.6 4.4 14,7 3.4 h3 
7 7.4 13.0 4,1 5.1 4.3 14.6 3.0 7.4 
8 - ~ ~ ~ ~- - ~ 7.4 


aThe brackets indicate the range of the unemployment rate during the period of estimation. Estimated from wage 
increase equations fit to quarterly time-series data on the unemployment rate in manufacturing, the consumer price 
index, and export and import prices. An appendix describing the estimated relationships is available from the 


author. 


>The coefficient on the wage equations yielding this unemployment-wage increase relationship is not statistically 


significant. 


in the 1970's is better than that of the other 
countries. The performance of the Nether- 
lands and the United Kingdom lie at the 
other extreme. While several differences 
among the countries emerge from a perusal 
of labor market changes in each, such com- 
parisons must be speculative at best. First, 
the key difference between Sweden and the 
rest of the countries appears to be the mag- 
nitude and effectiveness of the large-scale 
education and training programs for 
workers who would otherwise be unem- 
ployed. While these programs serve to 
maintain a very low U, a more comprehen- 
sive measure of unutilized or underutilized 
labor would undoubtedly diminish the 
strength of their performance. 

Second, as between United States and 
the European countries, one important dif- 
ference appears to be the relative growth in 
those factors causing an increase in the U- 
ES relationship. While minimum wages and 
the generosity of work-tested transfer pro- 
grams have expanded in the United States, 
the magnitude of the change is much 
smaller than in Western Europe. Also, 
Western Europe has experienced the shift 
in policy on foreign workers. A second im- 
portant difference concerns the magnitude 
of compositional changes in the labor force. 


The growth in the youth and female 
components of the labor force has been 
much more rapid in the. United States than 
in any of the other countries studied. To the 
extent that structural factors are related to 
the high unemployment, they appear to be 
most severe in the United States. 

Finally, even though substantial changes 
in the constraints imposed on workers, 
enterprises, and markets have occurred, 
and some structural imbalances have 
developed, it is difficult to conclude—espe- 
cially in the case of the United Kingdom 
and the United States—that a lack of ag- 
gregate demand is a trivial cause of the cur- 
rent unemployment problem. Such a de- 
mand shortage, moreover, may well have 
its source in policy-based incentives for 
capital-labor substitution or for enterprise 
flight in small economies, related in part to 
rapid increases in taxes on the wage base. 
In some cases (for example, Belgium, Italy, 
and the Netherlands), the combined em- 
ployer-employee tax rates are now in 
excess of 50 percent (see Willem Driehuis). 
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Unemployment Problems and Policies 
in Less Developed Countries 


By HENRY J. BRUTON” 


The conventional classification of an 
entire population as employed, unem- 
ployed, or outside the labor force raises 
many questions in any society. In many of 
the less developed countries of the world 
the issues raised by such a classification are 
even more numerous and are of greater 
relevance for policy than is the case in 
Western Europe and the United States. I 
shall discuss the nature and content of 
unemployment in the less developed coun- 
tries and suggest some of the implications 
for employment and development policy of 
those observations. 

In seeking to define and measure employ- 
ment and unemployment in any society, we 
are forced to make a large number of rather 
arbitrary assumptions. Most employ- 
ment/unemployment data are collected by 
surveys, and in forcing everyone into one 
of three categories, it is almost inevitable 
that we lose a lot of information, resulting 
in an unrevealing and even misleading pic- 
ture. Generally a person is listed as em- 
ployed if that person had worked for pay or 
profit to himself or his family on at least one 
day (sometimes even less, sometimes 
more) during the reference period, usually 
the week immediately preceding the 
survey. A lower age limit is often applied so 
that persons under 14 or [5 years of age are 
automatically defined as outside the labor 
force. Some countries have an upper age 
limit as well. Allowance is usually, but not 
always, made for people on sick leave or 
vacation. Similarly, a person is classified as 
unemployed if that person had not worked 
at all during the reference period and was 
either actively seeking work or was avail- 
able for work at the going wage. 

Presumably, the reference period is 
meant to be average or typical, and the 
figures obtained would then tell us how 
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many people were employed and unem- 
ployed in this typical period, according to 
the definitions just stated. An annual or 
semiannual survey taken over an extended 
period would then reveal what was happen- 
ing to the two variables over time. 

Rates of unemployment in less developed 
countries based on this approach and these 
definitions often do not appear excessively 
high, especially for the economy as a 
whole. Rates are almost always higher in 
urban centers than for the entire country. 
Figures in the 3-8 percent range are most 
frequent, although some countries and 
areas, Sri Lanka and Java for example, 
much exceed this range. 

There are, however, a number of reasons 
why such results are less useable in 
developing countries than they are in the 
more developed world. They certainly do 
not identify and measure what most of us 
think of as the major problem of these 
countries. Consider a few of the difficulties. 

The most obvious difficulty arises from 
the fact that own-account workers 
constitute, in almost all developing coun- 
tries, a much larger percentage of the labor 
force than in the more developed countries. 
In Tanzania less than 40 percent of the 
labor. force are classified as “‘employees,”’ 
in India less than 20 percent, Indonesia 
about 32 percent, Korea 37 percent, and so 
on. In the United States and the United 
Kingdom over 90 percent of the labor force 
are Classified as salaried employees or wage 
earners. Own-account workers fit the 
conventional classifications much less well 
than do wage earners. A shop Keeper who 
has only a couple of customers per day, a 
rickshaw taxi that carries only two or three 
passengers a day, a farmer who has only 
enough land to keep him fully busy now and 
then are all employed by the usual defini- 
tions, but that fact is not very comforting to 
us. In some instances the own-account 


52 AMERICAN ECONOMIC ASSOCIATION 


worker earns an average livelihood. In 
other instances, of course, such workers 
are terribly poor, and have made 
. themselves a job simply because they can- 
not afford the luxury of unemployment. 

A similar point concerns the frequency 
with which one encounters people with 
more than one job. If an individual has 
three jobs, and loses one of them, should 
the person be classified as unemployed? 

The labor force notion is more am- 
biguous for developing than for developed 
countries. An extreme example is found in 
a 1964 Socio-Economic Survey of Indo- 
nesia. In that survey about 2 million women 
whose “‘main occupation” was housekeep- 
ing were all classified as ‘‘outside the labor 
force” even though 1.5 million of them 
worked twenty or more hours per week in 
jobs that ordinarily are counted as employ- 
ment. On the other hand | million women 
who worked in activities that were counted 
as employment for less than fifteen hours 
were Classified as ‘‘within the labor force”’ 
because they did no housekeeping. In the 
Sudan, women often do most of the farming 
of family lands as men migrate to find work 
and are frequently away from home for a 
year or more at a stretch. Yet most data 
would show that the men did the work, and 
the women were “‘housewives.’’ Another 
example has to do with education. In West 
Germany less than 10 percent of the 18-21 
age group are classified as full-time 
students. In India over one-quarter of that 
age group are full-time students. The expla- 
nation surely is in terms of employment op- 
portunities. 

Also, of course, many people, women 
especially, would accept a job if it were 
near at hand or allowed time off to do 
household chores or whatever, but no such 
jobs are available so no search is made. To 
classify these people as outside the labor 
force is not very revealing. The Interna- 
tional Labour Organization’s employment 
report on Kenya classifies the unemployed 
as those “‘with zero income who are seek- 
ing work.’ This is misleading on both 
counts. People with zero income do not 
survive, and those who want work in a real 
sense may not search. Thus the distinction 
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of being in or out of the labor force is an un- 
helpful categorization in many countries. It 
is especially unhelpful in rural areas where 
most of the population of developing coun- 
tries live. 

Government policy often hides unem- 
ployment from the survey enumerator. In 
Egypt, for example, the government 
guarantees every university graduate a job. 
Since university education is virtually free 
to the individual, and since a job is 
promised, university enrollments are 
enormous. The quality of education is low 
and probably has been falling in recent 
years. The result is a large and increasing 
number of government employees who, for 
all practical purposes, do nothing in the 
way of productive work. Yet unemploy- 
ment figures for Egypt in no sense capture 
that fact. 

In other countries government policy has 
in the past made unemployment possible. 
In Sri Lanka family allowances from the 
government were such that young people 
just entering the labor force could be very 
particular about the job they would take, 
and hence were classified as unemployed. 
At the same time Indians were imported to 
perform a number of jobs in agriculture. 
Many other examples are available. 

These examples illustrate the importance 
of the means of support available to the 
unemployed. Unemployment, as conven- 
tionally defined, requires that some means 
of support be available to the individual, 
and dependents. That less developed coun- 
tries rarely have well-organized formal 
means of providing such support often 
means that the very poorest people are the 
working poor rather than the unemployed. 
It also means that public “employment” is 
often used as a means of providing ‘‘unem- 
ployment” insurance over a more or less 
indefinite time period. . 

One more specific issue emerging from 
the characteristics of many less developed 
countries is worth a brief comment. A sec- 
tor exists which pays wages very much 
higher than the average in the economy as a 
whole. This high wage, not surprisingly, at- 
tracts applicants. In some instances the job 
seekers come from other areas of the 
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country, in other instances the applicants 
are nearby residents. In both instances they 
in effect spend their time standing in line at 
the gate of the high wage paying activity in 
order to maximize the probability of being 
employed in this particular activity. How 
long they can stand in line depends on their 
means of support. Several studies are 
available to show that an individual 
member of a family 1s often supported by 
other family members in order that he or 
she may spend the time seeking the high 
wage jobs. In many instances household in- 
come must increase in order to provide the 
means of support for a family member to 
become unemployed. These people then 
are unemployed by the usual definitions, 
but such unemployment has different im- 
plications—social and economic—from 
that which usually concerns us. It is due to 
the fact that the characteristics of the 
developing countries produce a sector or 
activity in which wage rates are very much 
higher than the economy-wide average. 
More general perhaps is the existence of a 
large wage differential between rural and 
urban areas. This of course also pulls 
people into urban areas to look for jobs, 
even where lower paying employment op- 
portunities do exist in the rural areas. This 
is a kind of distortion that is rarely ob- 
served in the more highly developed 
country. 

The implications of this situation vary. A 
substantial part of urban wage earnings are 
remitted to rural areas. The percentage 
remitted seems to be higher, the lower are 
wage earnings. In this event the sharing ar- 
rangements alleviate some of the inequities 
and other problems created by high urban 
wages. However, as ties with the rural 
areas break down and as modernization 
proceeds, this sharing arrangement begins 
to fail and the situation becomes more 
difficult. 

These examples suggest some generaliza- 
tions about the sources of the difficulties of 
using conventional definitions and 
classifications to illuminate the unemploy- 
ment problem in developing countries. In 
the first place, the large proportion of own- 
account workers can mean many things. It 
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does mean, in varying and unidentifiable 
degrees, that people are trying to eke out an 
existence simply because they have no al- 
ternative means of work or support, but it 
can also mean that many people have found 
a productive and remunerative role to play 
in the society as it exists. Second, social 
and economic organization in many 
developing countries results in the line 
between employment and nonemployment, 
and participation and nonparticipation in 
the labor force being not merely blurred, 
but in a very real sense nonexistent for 
many people. This is especially evident 
with respect to women in rural areas, but is 
not limited to this group. Third, the general 
inability of most developing countries to 
maintain any sort of formal unemployment 
or welfare payment arrangement often 
means that employment is a means by 
which the unemployed are sustained. 
Government employment and personal 
servants are perhaps the most common, but 
not the only, examples. Finally, a particular 
set of market distortions has created an in- 
ducement to become unemployed in order 
to exploit or seek to exploit that market dis- 
tortion. Of greatest relevance in this 
respect is the wage differential between the 
rural and urban areas. 

The results of employment surveys of the 
kind referred to above do not, therefore, 
tell us a great deal about the two things of 
greatest concern to the policymaker: the 
availability of labor for employment in 
various activities and the welfare effects of 
unemployment. It is worth repeating that 
many of the unemployed (in the survey 
sense) are living better than those classified 
as employed. This can mean that the unem- 
ployed with means of support are often less 
available for new activities than are the 
very poor who must have some kind of a 
job. 

Consider now an argument or two related 
to policy matters. The general conclusion 
that labor in the less developed world 
generally has very low (possibly zero) 
marginal productivity led to the argument 
that the country should seek a very high 
rate of capital accumulation to supply 
inputs complementary to the labor and 
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hence to raise the productivity of the latter. 
This kind of notion directed the 
policymaker’s attention toward factors af- 
fecting the rate of capital accumulation in 
the modern sectors. It also tended to en- 
courage the policymaker to think of the 
traditional sector as some sort of bottom- 
less reservoir in which those who could not 
be absorbed into the modern sector would 
rest undisturbed until the capital accumula- 
tion had proceeded long enough to pull 
everyone into the modern sector. Although 
rates of capital accumulation in the 1950’s 
and 1960’s were often respectable, results 
in terms of poverty alleviation and modern 
sector employment have almost always 
been disappointing. 

A great deal of documentation is now 
available to show that many countries so 
distorted incentives and signals in favor of 
capital that employment was heavily pe- 
nalized. It is, I think, safe to say that al- 
ternative policies were available that would 
have resulted in a significantly higher rate 
of growth of employment and more success 
in the alleviation of the most severe forms 
of poverty than has been achieved. At the 
same time, it also seems consistent with the 
general picture now emerging that to limit 
the attack on our objectives simply to seek 
higher and higher rates of capital accumula- 
tion does not carry much promise of full 
success, even with improved policies. 
There are country experiences that dispute 
this, for example, Taiwan, Korea maybe, 
but it seems true in general: 

The other source of the failure to which I 
wish to devote more attention has to do 
with the notions of employment that I have 
been discussing. President Nyerere of 
Tanzania is reported to have said that, ‘‘In 
the old Africa everybody worked.” He 
seems to have meant that everyone 
performed a role or assignment that 
justified a claim on the society’s available 
output. In this environment there was little 
inequality and little unemployment in the 
eyes of the community. A.K. Sen notes 
that many urban workers return to the farm 
during the busy season not so much be- 
cause more labor as such is needed, but in 
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order to establish a claim on a share of 
output. We are observing a breaking down 
of the relationships that prevailed in the 
traditional societies at the same time that 
we have failed to establish a generally ef- 
fective alternative to the traditional ar- 
rangements. A study of the data produced 
by employment surveys placed alongside a 
more complete description of how indi- 
viduals spend their time and how output is 
in fact distributed illuminates this failure. 

A couple of examples may be useful. A 
land reform program that breaks up large 
estates may result in a reduction in 
measured employment, while household 
standards of living improve as all family 
members contribute in one way or another. 
This seems to have been the case as Eu- 
ropean owned and operated farms in East 
Africa (and elsewhere) were broken up into 
small holdings. In several countries (for 
example, Tanzania and Indonesia) 
concentrated surveys in limited areas al- 
most invariably show larger, sometimes 
much larger, numbers occupying remunera- 
tive roles than do routine employment sur- 
veys. Such roles often demonstrate a 
specific degree of entrepreneurship and in- 
genuity in adapting to a social and eco- 
nomic environment. These activities in- 
variably fit the environment more suitably 
than do those that are actively encouraged 
by the government and many outside 
agencies. 

I might say something rather extreme just 
to help make the point: the employ- 
ment/unemployment/outside the labor 
force classification encouraged the view 
that we could, by capital formation in the 
modern sector, create enough new produc- 
tive jobs to relieve poverty and to create a 
role, a place for everyone in modern sector 
activities. This simply has not worked. As 
we look more closely at the activity of labor 
in the developing countries, additional 
possibilities can be seen. In general we may 
understand how to improve upon, how to 
build upon those traditional arrangements 
with respect to the use of labor and the dis- 
tribution of output that seem to work well, 
rather than to ignore or penalize them to try 
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and build something quite alien to the so- 
ciety that is intended to absorb in some way 
or other all members of the labor force. 
Revealing ideas along this line are found 
in some of the International Labour Organi- 
zation’s studies on employment, especially 
those on Kenya and the Philippines. The 
examination of what the Kenya report calls 


“the informal’’ sector shows that activities . 


in this sector—often penalized and-rarely 
helped by official policy—provide a satis- 
factory source of livelihood for many 
people at very low rates of investment. The 
role that rural, nonagricultural activities 
can play (and have played here and there) 
in providing work activities of a rewarding 
sort is becoming increasingly clear. The 
study of sharing arrangements is equally 
important, if for no other reason than to 
avoid breaking down an existing sharing ar- 
rangement before employment or other, 
new means of support are available. 

These observations suggest that we avoid 
relying on the three-way classification men- 
tioned earlier. In its place attention would 
be focussed on a variety of questions 
intended to illustrate how the adult 
members of the household spend their time, 
how and to what extent the activities 
performed by household members are 
rewarded, and the availability from govern- 
ment and nongovernment sources of money 
and income in kind not in payment for 
services rendered. Especially important are 
data indicating how adults spend their time 
and why they spend it in the way they do. 


UNEMPLOYMENT IN COMPARATIVE PERSPECTIVE 55 


Such data would help us understand how 
worker activity ‘‘fits in,” how it contributes 
to the way the system operates, and how 
this contribution could be enhanced within 
a given environment. Such understanding 
would also help us to identify pressure 
points or change inducing points that could 
provide places to modify the arrangements. 
Data indicating sources of income— 
those based on work, those based on recog- 
nizable personal claims, those based on 
social claims, etc.—will obviously help us 
to understand more clearly welfare issues. 
Also they would indicate something about 
labor mobility, about incentives and 
response to incentives, about sharing ar- 
rangements, about social relationships that 
affect economic behavior, about the legiti- 
macy of certain practices—often deplored 
by outsiders—1in a given context. 
One-dimensional series such as employ- 
ment or unemployment are extremely con- 
venient, and I do not really think that they 
should be abandoned completely. I do think 
however that trying to put the kind of in- 
formation just referred to into a framework, 
and trying to find the rationale underlying 
its existence, would increase our under- 
standing of the societies in the less 


. developed world. It might also facilitate the 


design of policies that would build upon 
existing institutions and arrangements. It 
may also help to lead us away from policies 
that destroy these arrangements without 
really offering anything to replace them. 


DISCUSSION 


NANCY SMITH BARRETT, American 
University and Urban Institute: Since 1971 
inflation and unemployment have exceeded 
postwar averages in Europe and the United 
States. Robert Haveman attributes this 
phenomenon to a change in the relationship 
between measured unemployment and 
excess labor supply. While this factor may 
explain some of the increase, surely a more 
important explanation is the simultaneous 
occurrence of strong inflationary shocks 
from higher food and fuel prices and at- 
tempts by workers to protect their real 
wages by seeking cost-of-living adjust- 
ments, combined with restrictive macro 
policies to ward off balance-of-payments 
crises and to defuse political opposition to 
inflation. It 1s true that higher unemploy- 
ment has coincided with higher inflation. 
However, this says nothing about the 
tradeoff, that is, what would happen to the 
inflation rate if aggregate demand policies 
pushed unemployment lower; nor does it 
mean that the labor market has become 
tighter for a given unemployment rate. 

Before 1971, unemployment rates in 
Europe were typically in the | to 2 percent 
range, while in the United States they 
ranged from 4 to 6 percent. Although some 
of this difference resulted from a dis- 
crepancy between survey methods and 
definitions, most of it was related to other 
factors. For instance, there is less labor 
mobility in Europe than in the United 
States. This means less frequent job change 
and also a lower incidence of unemploy- 
ment. Also, in the pre-1971 period, the Eu- 
ropeans were operating closer to potential 
than was the United States. 

After 1971, unemployment rates rose 
markedly in the United States and Europe. 
But two distinct phases must be identified. 
The first is 1971-73 when European rates 
rose to around 2.5 percent and the U.S. rate 
to around 5,5. This unemployment resulted 
from a sharp drop in aggregate demand. In 
the United States the recession was due to 
restrictive macro policies designed to shake 
out the inflationary legacy of Vietnam, and 
the downturn in the United States was 
clearly the principal impetus for the 
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recession in Europe. Wage inflation 
continued both here and abroad due to 
inflationary expectations. However there 
surely cannot be any question that the 
higher unemployment in those years was 
due to a lack of effective demand—not to 
structural factors. 

The second phase began with the food 
and fuel price explosions of 1973-74. 
Despite attempts to apply incomes policies 
in various countries, it was impossible to 
hold down wage increases in the face of a 
400 percent increase in the price of im- 
ported oil and a 25 percent jump in food 
prices. All of the countries except for 
Sweden quickly enacted restrictive macro 
policies both to hold down inflation and to 
stave off balance-of-payments crises. The 
crucial role of the restrictive policies 
followed by West Germany surely should 
also be mentioned. In this period, labor 
interests fought erosion of real wages by 
seeking catch ups to the spiralling food and 
fuel prices. Simultaneously, unemployment 
rose as a result of restrictive policies. While 
this shows up Statistically as a worsening of 
the Phillips relation, it was due to the 
contemporaneous effects of separate 
influences on wages and unemployment 
rather than an indication that the labor 
market had become tighter for some given 
unemployment rate. 

Having objected to Haveman’s concep- 
tualization of the problem, I am afraid I 
shall also have to take issue with his expla- 
nation. He rejects the inadequate demand 
explanation on the basis of a rough calcula- 
tion of labor demand and supply growth for 
the period since 1960. Since it is an annual 
average calculation, the experience of the 
most recent years is swamped by the 
buoyant performance of the 1960’s, when 
labor was very scarce in Europe and when 
the United States was involved in a major 
Asian military operation. Extrapolating 
from a trend dominated by the 1960’s is 
hardly a way to characterize labor market 
demand conditions in the period since 1971, 
nor an appropriate framework for analyzing 
the recent rise in unemployment. 

Haveman then moves to structural expla- 
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nations of unemployment. He rejects de- 
mographic explanations for the European 
countries, as Well as the notion that there is 
a mismatch between the skill requirements 
of various jobs and those of the labor force. 
By process of-elimination, he reaches the 
conclusion that any recorded unemploy- 
ment rate in the post-1970 period represents 
less excess labor supply than in the 1960’s. 
Nowhere does he test this hypothesis 
against the others, so at best, it reflects his 
considered judgment. He cites three major 
factors contributing to this change: policies 
relating to foreign workers; an increase in 
work-tested transfers like unemployment 
insurance; and higher minimum wages. 

I cannot dispute the contention that these 
policies have added somewhat to measured 
unemployment, but they seem negligible 
compared to the effects of restrictive de- 
mand policies. The fact that Sweden has 
kept unemployment so low by maintaining 
(until recently) fairly high levels of ag- 
gregate demand combined with severe 
restrictions against private-sector layoffs 
and large scale public employment and 
training programs suggests that foreign 
workers, unemployment insurance, and ris- 
ing minimum wages only cause higher than 
normal unemployment when people cannot 
get jobs. 

If a government in a welfare-capitalist 
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state wants to pursue restrictive demand 
policies to avert potential balance-of-pay- 
ments crises (as in Europe) or to defuse 
political opposition to inflation (as in the 
United States), some sort of income- or 
work-conditioned transfers must be made 
available for those out of work. To the 
extent that the side effect of such programs 
is some small rise in measured unemploy- 
ment over what it would have been in the 
absence of such programs, one can con- 
veniently blame them for all or most of the 
unemployment. However it is rather like 
blaming the cow for leaving once the barn 
door has been left open. 

Many changes are occurring in the labor 
markets of industrial countries, and some 
of these are rooted in common factors that 
make international comparisons interesting 
and useful. Some of the influences 
described in Haveman’s paper are part of 
the process of change. But it is not legiti- 
mate to single out any one of them for spe- 
cial emphasis without the weight of empi- — 
rical evidence. 

My own view is that unemployment in 
the United States and most of Western 
Europe is the result of rather unimaginative 
responses to oil deficits and inflationary 
fears rather than major structural changes 
in labor markets. 
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Multiple Motives, Group Decisions, Uncertainty, 
Ignorance, and Confusion: A Realistic Economics , 
of the Consumer Requires Some Psychology  .’ 


By JAMES N. MoRGAN* 


How can we have more realistic theory 
and research about economic behavior 
without an explosion of variables or a 
retreat into crass empiricism? One method 
is to start with the main and most obvious 
ways in which a simple one-dimensional 
utility-maximization theory fails to reflect 
reality. I shall discuss five that I think are 
most crucial: 

1. Multiple motives—A person with a 
set of needs or desires faces a variety of 
products or services, each with multiple at- 
tributes. The utility of any one product or 
service is actually a complex function ofits 
attributes. | 
zs» "2. Group decisions—In the family and 
probably even in the firm, there are several 
individuals with differing patterns of needs, 
trying to achieve some consensus about 
what to do. Elements of a power struggle 
mix with altruism. Communication may 
fail. 

3. Uncertainty—Most decisions in- 
volve commitments about an uncertain fu- 
ture. The length and size of such commit- 
ments can be expected to vary with the 
degree of uncertainty about the future. 

4. Ignorance .of facts—Knowléedge 
about the range of alternatives and their 
actual prices and qualities is not readily 
available to most of us without work and 
expense. Decisions must be made about in- 
vestment in information, and there are 
problems of decision making when the facts 
are not all known. 

5. Confusion—Economic decisions 
require an understanding of economic prin- 
ciples to know which facts are needed, and 


*Research scientist, Institute for Social Research, 
and professor of economics, University of Michigan. 


what to do with them. The great policy . 
issue of whether consumers need more 
facts or more protection hinges on whether 
they would know what to do with the facts 


if they had them; whether consumers are `: 
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not just informable, but educable! 
I. Multiple Motives 


Theoretical writings by Kelvin Lancaster | 
(1968, 1971) have discussed the implica- 
tions of the fact that any commodity has a 
number of characteristics which must be 
merged with a number of needs of the indi- 
vidual to produce a desirability (utility?) in- 
dicator. There have been some statistical 
attempts to tease out shadow prices of at- 
tributes of cars or houses or jobs from the 
market prices of those with varying com- . 
binations of attributes. This puts a heavy .° 
burden on the data in view of various sup- . 
ply conditions and the need for assuming all ` ` 
or large blocks of consumers have the same 
tastes. . . 

What seems to be missing in all this is 
sufficient attention to the differing motives 
or needs of the consumers. Tibor : 
Scitovsky’s book, The Joyless Economy, ‘ 
focuses on the need for novelty and 
stimulation as well as comfort and satiety, 
but surely we would want to add desire for 
power over others, affiliation with others, 
and achievement against obstacles as also 
motivating much of our behavior. 

Perhaps the most useful paradigm for 
making use of motives is that of John 
Atkinson who argues that there is an incen- 
tive level of each need, depending on how 
much it has already been satisfied (declin- 
ing marginal utility), a basic level of im- _- 
portance of that motive, and a subjective 
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probability that some course of action (ac- 
quiring a- product?) will indeed produce 
some of that sort of satisfaction.! 

If we are primarily interested in change 
in behavior, then we may want to focus on 
two things: the way experience changes 
people’s notions about the probability that 
some particular product, activity, or choice 
will produce satisfaction; and the extent to 
which aspiration levels tend to be satiated 
on the one hand, or to rise with each 
achievement on the other. 

For example the life insurance provisions 
of the Social Security System did not 
eliminate private life insurance, and some 
argue that it made adequate provision 
possible and actually stimulated additional 
private insurance to make the coverage 
really sufficient. A study of the impact of 
private pensions when they were initiated, 
largely involuntarily, indicated that if 
anything they raised aspirations for a truly 
adequate retirement income and increased 
private saving. (See George Katona, 1965.) 

Focusing: on personal motives and 
perceived paths for satisfying them may 
well be a more fruitful approach to 
consumer behavior than focusing on at- 
tributes of products. People’s perceptions 
and subjective probabilities surely change 
more rapidly than product characteristics, 
and people’s aspiration levels may also 
change under the Impact of experience, 
success, failure, or even persuasion. 


Th Group Decision Making 


- If we have done little on how multiple 
motives combine with multiple product at- 
tributes and with some probabilities to 
generate expected utilities, our ability to 
` deal with group (family) decision making is 
even more deficient. Kenneth Arrow 
‘proved some time ago the impossibility of 
any simple social welfare function, and the 
same problems arise with a family attempt- 
ing to develop a family set of preference 
orderings. 

Since families do make decisions, a ma- 


See Atkinson, Atkinson and Norman Feather, and 
Atkinson and Joel Raynor. 
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jority of them sufficiently satisfactory so 
that the family stays together, we might ask 
whether we can develop some notions 
about their methods. There are possible 
contributions from psychology on power, 
conformity and altruism, from sociologists 
on roles and role expectations, and from 
economists on multilateral trade and 
bargaining. Market researchers have asked 
directly who made the-decision, and have 
found the usual ego bias in the answers, 
plus a tendency to conform to social roles 
as to who is expert in what—women on 
style, color, and the household, men on 
mechanics and the car. A study by Eliza- 
beth Wolgast that looked at who could 
predict what the family would do found the 
women predicted better, even in the male 
areas. 

We could surely use more studies of 
communication and consensus in the 
family—-who knows what others want, 
does actual agreement go .along with 
perceived agreement? And where there are 
differences, or disagreements, we could 
perhaps be studying the relative role of 
power and affiliation in reaching acceptable 
compromises. We do not, of course, have a 
good theory to handle decision making 
when affiliation motives dominate. Indeed, 
one of C. S. Lewis’ funniest episodes in the 
Screwtape Letters is one where everyone 
tries to do what the others want, and they 
all end up angry. Since the family is the 
main source of support for otherwise de- 
pendent members of society, overwhelm- 
ingly more important than social security 
and welfare, its stability 1s an important 
public policy issue. 


II. Uncertainty 


For more than a quarter of a century 
now, the main work on the actual effects of 


2For an assessment of the quantitative importance 
of change in family composition in accounting for the 
variance in change of status, see Greg Duncan and the 
author (1977). And for a study of factors affecting 
changes in family composition, see Duncan and the 
author (1976). For estimates of the value of intrafamily 
transfers, see Nancy Baerwaldt and the author (1978). 
For attempts to clear up the conceptual confusion 
about social security, see the author (1976, 1977). 
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uncertainty on the consumer has been that 
of Katona. Coming to this problem with a 
background in psychology and economics, 
Katona decided that since the crucial eco- 
nomic behavior for economists was spend- 
ing and committing funds, and since the 
major dynamic explanatory variable was 
probably uncertainty about one’s personal 
financial future and about the country’s 
economy, one should start investigating the 
link between events, mass attitudes, and 
mass consumption expenditures. 

It was clear years ago that changes in 
consumer investment expenditures were 
large, dramatic, and more difficult to 
predict than changes in business invest- 
ment expenditures. It tells us something of 
the difficulties of using psychology in eco- 
nomics in that it has taken Katona a quarter 
of a century to convince economists that 
there can be mass changes in willingness by 
consumers to spend and make commit- 
ments, as events and people’s perceptions 
of them alter their confidence in their own 
and their country’s economic future. It 
seems such a straightforward proposition, 
such a relatively simple theory, and so cru- 
cial to dynamic economic analysis and fore- 
casting. And it did not multiply the explana- 
tory variables inordinately. A substantial 
accumulation of empirical evidence over 
many years shows that occasionally at cru- 
cial times there are mass changes in at- 
titudes followed by changes in levels of 
consumption expenditure. The accumu- 
lated information on the national and per- 
sonal events that preceded and accom- 
panied those changes in attitudes allows the 
development of theory about how people 
see and interpret their environment, and 
how they learn from history as each new 
event impinges on a revised set of informa- 
tion and beliefs. 

Since aggregate (average) levels of 
consumer optimism predict individual 
spending behavior better than the indi- 
vidual’s own optimism, we clearly need a 
theory about the way perceptions of other 
people’s attitudes affect our own behavior. 


IV. Ignorance 


It is not merely uncertainty about the fu- 
ture that inhibits spending and affects its 
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content. There is ignorance (or uncertainty 
about the facts), and also confusion about 
how one uses facts to make decisions on 
economic choices. The field of consumer 
economics is full of admonitions to 
consumers to stop doing irrational things, | 
meaning failing to get facts or to use them | 
properly. i 

Such behavior may not be irrational, 
however, if information is expensive to 
secure, relative to the possible gains. There 
is a growing theoretical literature in eco- | 
nomics about optimal information-search 
strategy in both purchasing and job search- 
ing, though few empirical studies of actua! 
behavior. Of course, the economic theory 
of a market economy shows how it can ap- 
proach optimality under a set of assump- 
tions, a crucial one being that individual ac- 
tors are informed. 

We have proposed a continuous 
telephone-interviewing and feedback 
system for a local community that would 
test the economic feasibility of such a local 
information service, and at the same time 
assess its effects on market functioning.4 
Probability samples, various adjustments 
for biases, and the law of large numbers 
should allow us to bypass any need for 
precise measurement of quality of service. 
We argue that quality is whatever leads to 
satisfaction, for the most part, and that 
knowing the fraction of the customers of 
each competitor who are satisfied with the 
quality/price is the kind of information most 
of us have been using anyway. 

Given what I have said about the inhibit- 
ing effects of ignorance of market facts, my 
guess would be that the main effect of such 
a system would be to expand the total de- 
mand for services toward the best vendors, 
while encouraging the others to improve. ‘ 
(Many of the deficiencies may well be un- 
known to the management.) Better in- 
formation about the quality/prices of local 
repair services may encourage repairs and 


For studies of deliberation in purchasing, see Eva 
Mueller and Katona and Joseph Newman and Richard 
Staehlin. For studies of job search, see Harold Shep- 
pard and A. Harvey Belitsky, and Mark Granovetter. 

4So far it is only an unfunded proposal and some 
pilot work. See E. Scott Maynes et al. 
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conserve resources by postponing replace- 
ment. 

Perhaps the most exciting thing about 
such an experiment is that it can have two 
alternative possible outcomes. First, the 
correlation between price and quality can 
improve so rapidly that no one would be 
willing to pay for the information about the 
remaining differences. In this case, the 
social benefits of information are obviously 
large, widely spread, and justify subsidy 
out of public funds. Second, the improve- 
ment may be slow, erratic, and subject to 
changing conditions among the vendors, so 
that it remains valuable to users to have the 
information. In that case, a local consumer 
information service is an economically via- 
ble system, and the design is exportable to 
other communities. 


VY. Confusion 


I come now to the final area where eco- 
nomic theory needs to be supplemented 
both by psychological theory and by empi- 
rical research if it is to be useful: namely, 
how people apply the insights of economic 
analysis to ordinary choices, or fail to do 
so. There is abundant evidence that 
consumers lack the economic understand- 
ing and problem solving abilities to act in a 
way which economic theory says is 
optimal, given their goals. I have labeled 
this situation ‘*confusion,’’ because people 
are confused as to which facts they need 
and what to do with the facts in making de- 
cisions. The great policy debate as to the 
relative role of consumer information 
versus more consumer protection by the 
government hinges on whether the 
consumers are not just informable but also 
educable as to what to do with information. 

For example, the payoff to finishing high 
school, it turns out, is the sum of a set of 
expected values, each the product of the 
payoff to an alternative future opened up by 
the high school diploma, times the 
probability that that will be the future path. 
Many of us don’t really believe in 
probabilities, much less in adding the ex- 
pected values of alternatives. And the pay- 
off to shopping one more store turns out to 
depend on an estimate of price/quality 
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variability that must be continuously 
adjusted for each new bit of information. 
Do we expect consumers to be Bayesians 
as well as probabilists? 

There is some interesting research going 
on in information processing, but the most 
important problems of the consumer are 
not information overload, but lack of any 
cognitive structure.> We need empirical re- 
search here. It may be that consumers have 
other motives or constraints. James Due- 
senberry’s famous statement reminds us: 
Economics is all about how people make 
decisions, Sociology is all about why they 
don’t have any decisions to make. Indeed, 
social pressures, reference groups, ac- 
ceptable roles, and the inevitable course of 
the family life cycle may dominate many 
decisions. 

Katona (1975) has summarized much of 
what we know about the psychology of eco- 
nomic behavior. People are ignorant, but 
not dumb; they lack theory and insight, but 
have rules of thumb that often save them; 
they can be led by the media and other 
devices, but not very far away from what 
satisfies and pleases. Their behavior is for 
the most part meaningful to them, even 
though it may seem irrational by normative 
standards of deductive economic theory. 

This may explain why studies of shop- 
ping and information-getting make 
consumers seem so far from optimum be- 
havior as the economist defines it. They 
may be relying on information already half 
processed, less specific but more useful and 
cheaper to get. The readers of Consumer 
Reports (CU) over the years repeatedly 
insisted on rankings, and “‘best buy” in- 
dications, inferring that they are willing to 
trust CU’s criteria weights and save time 
and energy. An early study by Mueller and 
Katona indicated circumspect and de- 
liberate shopping for sports shirts, and less 
shopping than expected for major ap- 
pliances, presumably because there was 
more variety of style and more chance for 
regret with the former. 


‘Most of this work is coming out of Purdue. See 
Jacob Jacoby, Robert Chestnut, and William Sil- 
berman; Jacoby, Jerry Olson, and Rafael Haddock; 
and Jacoby, George Szybillo, and Jacqueline Busato- 
Schach. 
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It is entirely plausible that one result of 
the combination of ignorance, uncertainty, 
and confusion is inhibition of action 
entirely. Some years ago a research project 
provided a sample of consumers with 
market and quality information, and 
another sample with exhortations to buy 
wisely, and then went back to see which 
group seemed to be buying most wisely in 
terms of the price/quality information made 
available to one group. The results were 
clear—the group with detailed information 
did not buy noticeably “‘better,’’ they 
simply bought more. 

It is change in behavior that matters; 
hence the relevant psychological theory is 
that of perception and/or learning, 
combined with a theory of motivation. How 
do people perceive changes in their envi- 
ronment; what cognitive insights lead them 
to infer what they should do about it; and 
what do they learn from the results of their 
past behavior? This kind of dynamic ques- 
tion is hard to investigate. There is some 
panel.study analysis (see Greg Duncan and 
Daniel Hill), and I have proposed a study 
that will ask people how their choices af- 
fected one another as each person settled 
into a job, a marriage, a spouse's job, a de- 
cision about children, and a location. 

I also once proposed some research on 
why people do not use the logical processes 
the economists say they should. It was sug- 
gested that in a sequence of questions we 
could lead a respondent through the 
‘proper’ considerations and inferences, 
and then see whether he came to the ex- 
pected conclusions, rejected them because 
of other considerations, totally refused to 
accept the logic, or understood everything 
but admitted making actual decisions much 
more casually. 


VI. Summary and Conclusions 


When there are many complicated prob- 
lems, we need a research strategy. Such a 
strategy combines guesses both about 
potential results (productivity of the re- 
search) and about the value of the conclu- 
sions. In economic behavior, it is mass dy- 
namics that matters most to the nation, not 
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interpersonal differences that cancel out.’ 
We also want results that bear on policy 
issues, and may affect major government - 
programs or policies. My own judgment is 
that pushing faster on the study of the ef- 
fects of uncertainty and of confidence and. 
optimism on willingness to spend and make 
commitments by consumers ranks first. 
Then would come research on the effect of 
improved simple information on consumer 
behavior and market functioning. Third, we 
need to find out how to educate people 
about economics so they can solve their 
own economic choice problems effectively. 
Fourth, we may want to know how families 
solve their joint decision problems, and 
lastly, how complex sets of wants combine 
with attributes of products in an uncertain 
world to affect people’s desires. 
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Economics, Psychology, and Protective Behavior 


By HOWARD KUNREUTHER AND PAUL SLOVIC* 


Economics and psychology share many 
common interests regarding the behavior of 
people in the marketplace. However, these 
two disciplines have traditionally ap- 
proached the description, prediction, and 
explanation of market behavior in very dif- 
ferent ways. Psychologists have employed 
laboratory experiments, survey question- 
naires, and some naturalistic observations 
to develop an empirical base of knowledge. 
Economists have relied heavily on utility 
theory and its presumption of objective ra- 
tionality which, as Herbert Simon and 
A. C. Stedry note, “‘... permits strong pre- 
dictions to be made about behavior without 
the painful necessity of observing people’: 
(p. 272). 

Over the past quarter century, a small 
group of economists and psychologists 
have been challenging the validity of the 
traditional economic approach. George 
Katona and his colleagues showed that 
consumer expectations, perceptions, mo- 
tives, and intentions, measured by means 
of survey techniques, could predict eco- 
nomic behavior and guide public policy in 
situations where traditional theory was 
simply not adequate. 

Paralleling Katona, Simon drew upon 
empirical research on human cognitive limi- 
tations to challenge traditional assumptions 
about the motivation, omniscience, and 
computational capacities of ‘‘economic 


man.’ As an alternative to utility 
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maximization, Simon introduced the notion 
of “bounded rationality,’ which asserts 
that cognitive limitations force people to 
construct simplified models of the world in 
order to cope with it. To predict behavior 
“.. . we must understand the way in which 
this simplified model is constructed, and its 
construction will certainly be related to 
‘man’s’ psychological properties as a 
perceiving, thinking, and learning animal” 
(Simon, p. 198). 

During the past twenty years, the 
skeleton theory of bounded rationality has 
been fleshed out. We have learned much 
about human cognitive limitations and their 
implications for behavior—particularly 
with regard to decisions made in the face of 
risk. Space does not permit a discussion of 
this work here; an extensive review is 
available in Slovic et al. (1976). Utility 
theory has been the target of repeated 
criticisms, both on theoretical and empir- 
ical grounds. One of the most recent and 
most vigorous attacks can be found in 
Daniel Kahneman and Amos Tversky. 
However, the case against the rationality of 
individual behavior tends to be dismissed 
by economists on the grounds that in the 
competitive world outside the laboratory, 
rational agents will survive at the expense 
of others. Thus the study of irrationality 
can be downplayed as the study of transient 
phenomena (see Simon and Stedry). 

Our own experiences, as economist and 
psychologist collaboratively investigating 
people’s protective actions in the face of 
risk, indicate that many manifestations of 
bounded rationality exhibited by intelligent 
citizens have important, nontransient social 
ramifications. The study of insurance be- 
havior provides an example to which we 
now turn. 


I. Failure of the Market in Insurance 


Insurance is perhaps the oldest arrange- 
ment for shifting the financial burden from 
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an economic agent facing uncertain future 
losses to a risk-bearing institution. 
Economists have treated this problem as 
one in which the prices for different types 
of policies are set by the forces of supply 
and demand, with individuals making 
theoretical contingent contracts to protect 
themselves against different states of the 
world. Observed market failures have been 
ascribed to advérse selection and moral 
hazard, problems which inhibit insurers 
from promoting their product (see Kenneth 
Arrow). i 

Because economists have focused pri- 
marily on market mechanisms for studying 
social problems, they have paid relatively 
little attention to the impact that alternative 
institutional arrangements would have on 
behavior if an insurance market fails. Be- 
cause they have assumed that individuals 
are utility maximizers, they have devoted 
little effort to studying the decision 
processes that individuals follow when de- 
termining whether to undertake protective 
action. Psychologists, on the other hand, 
have been actively studying risk-taking de- 
cisions by means of laboratory experi- 
ments, but only recently have begun to 
focus on the implications of their findings 
for public policy (see Slovic et al., 1976). 

In this section, we will discuss a recently 
completed laboratory and field study that 
examined the decision processes involved 
in the purchase of flood and earthquake in- 


NATURE OF 
THE PROBLEM 


DECISION PROCESSES | cee 


INSTITUTIONAL 


ARRANGEMENTS 





PSYCHOLOGY AND ECONOMICS 65 


surance. The details of this study are sum- 
marized in Kunreuther et al. and Slovic et 
al. (1977). We will describe the study and 
its results through the use of the simple 
conceptual framework depicted in Figure 1. 
This framework emphasizes the central im- 
portance of institutional arrangements and 
decision processes in developing policies 
for solving specific problems and should 
have relevance to many societal decisions 
involving risk. 


A. Nature of the Problem 


Natural disasters constitute an enormous 
problem. They annually cause several 


. billion dollars in property damage, accom- 


panied by an inestimable toll of human 
misery, anguish, and death. 

The question facing public policymakers 
is: What are the relative costs and benefits 
of alternative programs for mitigating the 
social and economic disruption caused by 
natural disasters? In the case of floods, 
policy options that have been tried or ` 
considered include compulsory insurance, 
flood control systems, strict regulation of 
land usage, and massive public relief to vic- 
tims. 


B. Institutional Arrangements 


The institutional arrangements that 
concern us here focused on whether or 
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not the purchase of disaster insurance 
should be required. It has been noted that, 
whereas few individuals insure themselves 
voluntarily against the consequences of 
natural disasters, many turn to the federal 
government for aid after suffering losses 
(see Kunreuther). As aresult, the taxpayer 
is burdened with financing the recovery for 
those who could have provided for 
themselves by purchasing insurance. 
Policymakers have argued that both the 
government and the property owners at risk 
would be better off financially under a 
federal flood insurance program. Such a 
program would shift the burden of disasters 
from the general taxpayer to individuals liv- 
ing in hazard prone areas and would thus 
promote wiser decisions regarding the use 
of flood plains. For example, insurance 
rates could be set proportional to the mag- 
nitude of risk in order to inform residents of 
the hazards of living there and deter unwise 
development of high risk areas. 

Without a better understanding of how 
people perceive and react to risks, 
however, there is no way of knowing what 
sort of flood insurance program would be 
most effective. For example, it seems 
reasonable that lowering the cost of in- 
surance would encourage people to buy it. 
Yet, there is evidence that people do not 
voluntarily insure themselves against 
natural disasters even when the rates are 
highly subsidized (see Kunreuther). The 
reasons for failure of insurance markets 
need to be understood, as they have im- 
portant implications for policy. Knowledge 
of how psychological, economic, and envi- 
ronmental factors influence insurance pur- 
chasing may suggest ways to increase 
voluntary purchases—or indicate the need 
for compulsory insurance programs. 


C. Decision Processes 


The primary objective of this study was 
to determine the critical factors influencing 
the voluntary purchase of insurance against 
the consequences of low-probability events 
such as floods or earthquakes. Research 
methods included a field survey and labora- 
tory experiments. The field survey enabled 
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us to discover differences between insured 
and uninsured homeowners in hazard prone 
areas, while the laboratory experiments 
permitted us to identify causal relationships 
through controlled manipulation of relevant 
variables. 

The basic sampling plan for the field 
survey involved face-to-face interviews 
with 2,055 homeowners living in flood 
prone areas throughout the United States, 
and 1,006 homeowners in eighteen earth- 
quake prone areas of California. Ap- 
proximately half of the sample individuals 
were insured against flood or earthquake. 

The analysis of the field survey data re- 
vealed that a significant number of home- 
owners in flood and earthquake prone 
areas either knew nothing about the 
availability and terms of insurance, or had 
inaccurate information. The survey also 
revealed that many residents had little idea 
of the probability or potential damage from 
a future disaster. Furthermore, the in- 
surance decisions of persons who did have 
firm notions of expected losses, premium 
costs, etc., were often inconsistent with 
what would have been predicted by the ex- 
pected utility model. One of the most 
surprising results was the large number of 
uninsured homeowners who expected no 
federal aid at all in the aftermath of a major 
disaster. This indicated that neglect of in- 
surance could not be attributed to expecta- 
tions of generous government relief. 

In the laboratory experiments, subjects 
were presented with a series of gambles, 
each of which involved a specified 
probability of losing a given amount of 
money. Losses and probabilities were 
varied across gambles. In one experiment 
subjects were permitted to buy insurance 
against the loss at an actuarially fair rate. 
Additional experiments varied the 
premiums so that insurance was offered at 
subsidized rates and commercial rates. In 
these experiments, subjects considered 
well-defined insurance problems in isola- 
tion and without real stakes at risk. To sup- 
plement this format, an elaborate farm 
management game was designed and run by 
a computer. While playing this game over a 
five-hour period, individuals had to decide 
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for each year what crops they were going to 
plant, what fertilizers to use, and what in- 
surance they would purchase against 
various natural hazards. Subjects’ earnings 
in the game determined their salary. 

The results from the experiments 
consistently showed that people preferred 
to insure against relatively high-probability, 
low-loss hazards and tended to reject in- 
surance in situations where the probability 
of loss was low and the potential losses 
were high. These results suggest that 
people’s natural predispositions run 
counter to some well-known economic 
theory (see Milton Friedman and Leonard 
Savage), which assumes that risk-averse in- 
dividuals should desire a mechanism to 
protect them from rare catastrophic losses 
that they could not bear themselves. 

When asked about their insurance deci- 
sions, subjects in both the laboratory and 
survey studies indicated a disinclination to 
worry about low-probability hazards. Such 


a strategy is understandable in view of the ` 


fact that limitations of people’s time, 
energy, and attentional capacities create a 
“finite reservoir of concern.” Unless we 
ignored many low-probability threats we 
would become so burdened that any sort of 
productive life would become impossible. 
Another insight gleaned from the experi- 
ments and the survey is that people think of 
insurance as an investment. Making claims 
and receiving payments (by insuring against 
more probable losses) seems to be viewed 
as a return on the premium. Insuring 
against hazards that don’t occur seems a 
waste of money. 


D. Policies and Incentives 


Our study has led us to conclude that the 
primary cause of failure in the disaster in- 
surance market is consumer disinterest. If 
insurance is to be marketed on a voluntary 
basis, then consumer’s attitudes and in- 
formation processing limitations must be 
taken into account. Policymakers and in- 
surance providers must find ways to com- 
municate the risks and arouse concern for 
the hazards. One method found to work in 
the laboratory experiments is to increase 
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the perceived probability of disaster by 
lengthening the individual’s time horizon. 
For example, considering the risk of 
experiencing a 100-year flood at least once 
during a 25-year period, instead of 
considering the risk in one year, raises the 
probability to .22 and may thus cast flood 
insurance in a more favorable light. 
Another step would have insurance agents 
play an active role in educating home- 
owners about the proper use of in- 
surance as a protective mechanism and pro- 
viding information about the availability of 
insurance, rate schedules, deductible 
values, etc. Of course, these actions may 
not be effective. It may also be necessary to 
institute some form of mandatory coverage, 
perhaps having banks and other financial 
institutions require disaster insurance as a 
condition for a mortgage. 


Ii. Future Directions 


As the world has become safer on the 
average, it has become potentially more 
dangerous at the extreme. Thus, even as 
technology has increased life expectancy, it 
has multiplied the potential for catastrophic 
losses due to carcinogenic chemicals, radia- 
tion releases, warfare, dam failures, etc. 
Reduction of technological risks typically 
entails substantial costs, including reduc- 
tion of benefits as well. When weighing the 
benefits against the risks of technology, the 
ultimate question becomes ‘*‘How safe is 
safe enough?” We believe that economic 
psychology (or psychological economics) 
can help provide answers to this difficult 
question. The framework in Figure 1 may 
be a useful starting point for addressing 
questions of acceptable risk in a way that 
will be helpful to system designers and 
policymakers. Thus, for example, when 
designing a set of regulatory mechanisms or 
incentive systems to cope with a particular 
hazard in society, careful attention must be 
paid to the current institutional arrange- 
ments and decision processes of the groups 
affected by that problem. Current programs 
imply a set of risk-benefit tradeoffs and 
values of life which may be inappropriate 
for today’s society when scrutinized in this 
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way. On the other hand, the costs incurred 
by changing these current programs also 
have to be recognized. 

At present, economists and psy- 
chologists seem to favor different ap- 
proaches towards determining acceptable 
levels of risk. Economists have tradi- 
tionally favored a market approach in 
which they assume that the forces of supply 
and demand will determine an optimal 
balance between the risks and benefits 
associated with any activity. There has 
been a growing recognition in recent years 
that environmental and technological prob- 
lems involve both public and private risks. 
The public good (or bad) aspects of the risk 
call for governmental regulation or the use 
of other social institutions to cope with 
problems of market failure (see Lester 
Lave). These programs are typically not 
designed with concern for people’s in- 
formation processing limitations, nor are 
the public’s judgments of risks and benefits 
of current and proposed systems usually 
considered. 

Psychologists have preferred to ask 
people to express their risk preferences 
directly (see for example, Baruch Fischhoff 
et al.). Such an approach enables 
policymakers to gain insight into current at- 
titudes and values. It also allows for 
widespread citizen involvement in decision 
making and thus has political appeal. Its 
principal drawback is that people may not 
really know what they want, or why they 
attach certain costs and benefits to different 
activities. In fact, different ways of phras- 
ing the same question may elicit different 
preferences. Furthermore, people’s values 
may change so rapidly as to make 
systematic planning impossible. Even if 
their risk preferences were stable over 
time, it might be difficult to translate their 
desires into meaningful policies without 
substantial implementation costs. 

Policy decisions regulating risk must ulti- 
mately consider both what people say they 
want and what their market behavior im- 
plies they want. Thus these two approaches 
to assessing public preferences should be 
complementary rather than competing. In- 
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tegrating these approaches and developing 
them to a level sufficient to engender public 
acceptance poses an exciting opportunity 
for collaboration between economists and 
psychologists. 


Ili, Conclusion 


Policymakers responsible for protecting 
society from natural and technological 
hazards need to understand the ways in 
which people think about risk and un- 
certainty. Without such understanding, 
well-intended policies may not achieve 
their goals and, indeed, may even backfire. 
Because rationality is “‘bounded,’’ utility 
theory is nota trustworthy guide for policy. 
The understanding that is needed must 
come instead from systematic empirical 
investigations that employ multiple 
methods of observation and analysis. 
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Recent Psychological Studies of Behavior 
under Uncertainty 


By DAVID M. GRETHER* 


The purpose of this paper is to survey a 
portion of the experimental psychology 
literature; viz., reports of experiments con- 
cerning choice and decision making under 
uncertainty. Even within this area the 
coverage will be far from complete-—the 
idea being to treat only work which is 
both likely to be of interest to economists 
and to be unfamiliar to them. 

The discussion which follows will be 
directed towards three main points. First, 
the behavioral regularities reported by 
psychologists are real, well documented, 
and replicatable. Thus, if it is said that *‘in- 
dividuals in situation x exhibit behavior y,” 
then in general one can be sure that a large 
number of people have been placed in the 
given situation and have performed as indi- 
cated. Second, much of this work seems to 
indicate that the behavioral assumptions 
employed by economists are simply wrong. 
For instance, choices between gambles are 
frequently inconsistent. In gaming situa- 
tions individuals consistently do not adopt 
obvious optimal strategies. There are 
substantial and systematic biases in the per- 
ception of uncertainty. Also, individuals 
use information inefficiently; in particular, 
Bayes’ rule fails as a descriptive model. For 
a discussion of why economists should be 
concerned by these results see the author 
and Charles Plott. Third, while these 
results in principle could apply to the sorts 
of choices dealt with in economic models, it 
is not as yet established that they do. In 
fact, in some cases close analysis of the ex- 
perimental setting suggests that the results 
reported are precisely those predicted by 
conventional economic theory. 


I. Probability Learning Experiments 


Of all the work in experimental 
psychology, probably the work best known 
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to economists is that dealing with 
‘‘probability learning.” Though the details 
of the experiments vary, the basic idea is 
standard. A subject is shown a sequence of 
Bernoulli trials, and prior to each trial the 
subject is asked to predict the outcome of 
the next trial. In spite of differences in ex- 
perimental design the behavior observed is 
generally the same: given a sequence of 
trials in which the events occur with 
probabilities p and I — p, a subject at- 
tempting to predict each trial will tend to 
predict the two events in proportions p and 
| — p. That is, the relative frequency of the 
subject’s predictions match the 
probabilities of the events being predicted, 
though the optimal strategy is to always 
predict the most likely outcome. (See for 
example Lee Roy Beach et al.) 

Morris Fiorina, who surveys the prior 
work, notes that in most of the experiments 
the trials were randomized within blocks, 
and the observed behavior is quite reason- 
able once this dependence is taken into ac- 
count. Thus, the probability learning ex- 
periments provide little evidence against 
optimizing behavior. As Fiorina says, “‘If 
anything, subjects’ perceptions of the state 
of the experimental world are more ac- 
curate than those of the experimenters”’ (p. 
164). 


H. Bayes’ Rule and Related Matters 


The experiments discussed in this section ` 


deal with the way individuals process in- 
formation concerning uncertainty. One of 
the major questions studied is whether or 
not subjects revise their beliefs in accord 
with Bayes’ rule. A large number of experi- 
ments have been reported and the general 
finding is that people either do not revise 
their opinions in that fashion, or if they do, 
they do not use the correct ‘‘objective’’ 
probabilities in their calculations. 

Many laboratory experiments of the 
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book-bag poker-chip variety have 
demonstrated what has been called conser- 
vatism (see Wesley DuCharme; Beach and 
James Wise; Ward Edwards; C. R. 
Peterson, DuCharme, and Edwards). There 
is a tendency to treat probabilities near zero 
or one as being too close to one-half while 
probabilities near one-half tend to be cor- 
rectly measured. This behavior does not 
appear to be replicatable outside of labora- 
tory surroundings and many of the rules of 
thumb and heuristics individuals use seem 
to have the opposite effect (see Baruch 
Fischhoff; W. C. Howells, 1971, 1972; Paul 
Slovic, Fischhoff, and Sarah Lichten- 
stein). 

One of the more striking examples which 
suggests that Bayes’ rule is not a good 
descriptive model was reported by Daniel 
Kahneman and Amos Tversky (1973) and 
Tversky and Kahneman (1974). Eighty-five 
subjects were given the following instruc- 
tions: 


“A panel of psychologists have in- 
terviewed and administered per- 
sonality tests to 30 engineers and 70 
lawyers, all successful in their fields. 
On the basis of this information, 
thumbnail descriptions of the 30 
engineers and 70 lawyers have been 
written. You will find on your forms 
five descriptions chosen at random 
from the 100 available. For each 
description, please indicate your 
probability that the person described is 
an engineer on a scale of 0 to 100.” 
(1973, p. 241] 


Another group of eighty-six subjects was 
given identical instructions except that the 
number of lawyers was changed to thirty 
and the number of engineers to seventy. 
Both groups were given the same five 
descriptions to judge, and then the follow- 
ing: ‘‘Suppose now that you are given no 
information whatsoever about an individual 
chosen at random from the sample. The 
probability that this man is one of the 30 
[70] engineers in the sample of 100 is 
____%"" (1973, p. 241). 

The results reported certainly do not con- 
form to Bayes’ rule. Both groups of sub- 
jects gave nearly the same posterior 


PSYCHOLOGY AND ECONOMICS 71 


probabilities for each of the five descrip- 
tions in spite of the substantial change in 
the priors. This agreement was definitely 
not due to conservatism or a tendency to 
give probabilities equal to the prior 
probabilities. In fact for one of the five 
descriptions the median estimate of the 
probability that the man chosen was an 
engineer was around .05 for both groups of 
subjects and, for another of the descrip- 
tions, was around .95. In addition both 
groups made the “‘correct’’ response to the 
question quoted above. Perhaps the 
strangest result reported was the response 
to the following: *‘Dick is a thirty-year-old 
man. He is married with no children. A man 
of high ability and high motivation he 
promises to be quite successful in his field. 
He is well liked by his colleagues” (1973, p. 
242). This description was intended to be 
neutral and apparently was judged so by the 
subjects. For both groups the median esti- 
mate was .50. Thus these subjects 
evaluated useless information and no in- 
formation quite differently. 

The hypothesis: being explored in this 
work is that individuals make predictions 
based upon representativeness, and the 
descriptions presented were designed to 
test this idea. For example, one of the five 
descriptions was: “‘Jack is a forty-five-year- 
old man. He is married and has four 
children. He is generally conservative. 
careful, and ambitious. He shows no 
interest in political and social issues and 
spends most of his free time on his many 
hobbies which include carpentry, sailing, 
and mathematical puzzles. The probability 
that Jack is one of the 30 [70] engineers in 
the sample of 100 is __%”’ (1973, p. 241). 
The results presented certainly do support 
the hypothesis that individuals judge by 
something like representativeness and ig- 
nore prior probabilities. The responses to 
the vacuous description and the fact that 
the subjects were reminded of the prior 
odds after each description was given are 
especially convincing. Nevertheless, this 
experiment has features that make the ap- 
plicability of the findings to economic deci- 
sions doubtful. First, as is often the case, 
the subjects are not told the truth about the 
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random process being examined. Clearly, 
the thumbnail descriptions were not a 
random sample from the alleged popula- 
tion. The subjects” responses would agree 
with Bayes’ rule only if they either “‘played 
the game” or believed the experimental 
instructions and thereby badly mis- 
perceived what was going on. Second, 
there is the difficulty of controlling the in- 
formation given when verbal descriptions 
or situations are presented. Both of these 
difficulties could be taken care of by the use 
of actual balls in urns or book-bag poker- 
chip set ups. 

For example, suppose one has two urns, 
one with four red balls and two white balls, 
and another urn with three of each color. A 
known randomizing device, possibly 
another urn or a spinner, could serve as a 
prior for choosing which urn to draw from. 
Suppose that samples of size six are drawn 
from one of the urns (with replacement of 
course). The representativeness hypothesis 
would seem to indicate that for samples 
composed of four red balls and two white 
balls, or three of each color, the estimated 
posterior odds should favor the indicated 
urn by more than the correct odds. 

Finally there is also the question of in- 
centives; it is not clear that Kahneman and 
Tversky’s subjects had a positive incentive 
to give ‘‘correct’’ answers. The instruc- 
tions included the following statement: 
“The same task has been performed by a 
panel of experts, who are highly accurate in 
assigning probability to the various descrip- 
tions. You will be paid a bonus to the extent 
that your estimates come close to those of 
the expert panel” (1973, p. 241). Thus there 
was an incentive to behave as the 
‘experts’? which may or may not be in- 
terpreted as attempting to give the right 
answer. In the ball-urn experiment, incen- 
tives can be handled by asking the subjects 
to guess which urn produced the sample 
and paying off if they guess correctly. 

In fact I have run these types of experi- 
ments using economics students from 
several universities. The results suggest 
that the representativeness heuristic 
describes very well the behavior of 
financially unmotivated subjects and of 
financially motivated but inexperienced 
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subjects. On the other hand the behavior of 
experienced subjects whose payments 
depend upon their decisions appears to be 
consistent with Bayes’ theorem. 

The difficulty of controlling the informa- 
tion conveyed in verbal presentations is 
shown by M. Hammerton. Ten subjects 
were given the following information: 


“1. A device has been invented for 
screening a population for a 
disease known as psylicrapitis. 

2. The device is a very good one, but 
not perfect. 

3. If someone ts a sufferer, there is a 
90 percent chance that he will be 
recorded positively. 

4. If he is not a sufferer, there is a | 
percent chance he will be 
recorded positively. 

5. Roughly | percent of the popula- 
tion has the disease. 

6. Mr. Smith has been tested and the 
result is positive. The chance that 
he is in fact a sufferer is: 
atin a o Oe| 


The median response was 85 percent with 
an interquartile range of 10 percent. Only 
one of the ten subjects underestimated the 
probability (which is around one half). 
Fourteen groups of eight subjects were 
given the same information except that the 
order of statements 3, 4, and 5 was varied 
and sometimes certain of them dropped. 
The results of those experiments are sum- 
marized in Table 1. While it is not clear just 
how the subjects are determining their 
probability esiimates, it certainly is clear 
that they are not being conservative and are 
not using Bayes’ rule. 

Finally a group of twenty subjects 
(housewives) was given a reworded version 
of statements | through 6. Statement | was 
changed to read: ‘ʻA device has been in- 
vented for screening engine parts for 
internal cracks’’ (1973, p. 253). The remain- 
ing statements were altered accordingly. 
For the group the median p was 60 percent, 
the interquartile range was 40 percent and 
seven subjects underestimated. Comparing 
this latter group with the population 
reported in Table | showed that the dif- 
ference in the median was significant at the 
001 level. 
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TABLE ! 
Presentation Number 
for Median p of 
Group Statements 3,4,5 Estimate Underestimates 
] 3,4,5 85 l 
2 3,5,4 .86 9 
3 4,3,5 | 85 ] 
4 4,5,3 82 2 
5 5,3,4 .80 l 
6 5,4,3 .80 | 
7 45 75 2 
8 3,5 .80 l 
9 3,4 75 Q 
10 3 TA | 
Il 4 90 2 
12 5 85 2 
13 75 I 
14 3,4,5 85 0) 


Source: M. Hammerton. 


Kahneman and Tversky present addi- 
tional evidence in favor of the representa- 
tiveness hypothesis and for other heuristics 
also, and some quite convincing evidence 
that many truths of mathematical statistics 
are not intuitive concepts even to indi- 
viduals trained in these concepts (see also 
Tversky and Kahneman, 1971). In 
particular, regression effects (for example, 
sampling based upon the value of.the de- 
pendent variable) and sampling variability 
are often misunderstood. For’a survey of 
the psychological literature see Slovic, 
Fischhoff, and Lichtenstein. Louis Wilde 
provides a survey of the evidence concern- 
ing the behavior of consumers. 


III. Inconsistency in Choice 


There is a substantial amount of evidence 
that in certain types of situations people 
make choices which are in some sense in- 
consistent. For example, though 
economists almost always assume tran- 
sitivity of individual preference orderings, 
psychologists have found experimental 
setups that lead some individuals to choose 
intransitively. In a classic paper Tversky 
demonstrated that certain individuals will 
persistently demonstrate intransitivity. 

Consider the following pair of gambles. 
A: with probability .99 win $4.00; 

with probability .01 lose $1.00. 
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B: with probability .33 win $16.00; 
with probability .67 lose $2.00. - 

Note that the expected values of these gam- 
bles differ by only one cent. There is an im- 
pressive amount of experimental evidence 
that suggests that the behavior described 
below is not only possible but indeed quite 
common. - 

An individual is allowed to choose one of 
the two gambles and knows that he will 
play the gamble of his choice. In this situa- 
tion he chooses gamble A. Instead of being 
asked which gamble he ‘‘likes the best,” he 
is asked how much he would pay for gam- 
ble A and how much for gamble B. He 
knows that he will pay the higher of the two 
bids and then play the gamble he has 
bought. In this situation his bids will not be 
“unreasonable,” that is, he will not bid 
more than $4 for A or more than $16 for B, 
but his bid for B will be higher than his bid 
for A. Alternatively, if the individual had 
been given the rights to play the gambles 
and had been interrogated as to how much 
he would sell them for, his responses again 
would be reasonable and would indicate a 
preference for gamble B. In sum, this 
person would choose A over B, pay more 
for B than for A, and would be willing to sell 
A at a lesser price than B. 

Lichtenstein and Slovic presented 173 
subjects with twelve pairs of bets similar to 
that shown above. In each pair one bet had 
a high probability of winning (P bet) a small 
amount and the other -had a smaller 
probability’? of winning a large amount ($ 
bet). The subjects were asked for each pair 
which they preferred and later were asked 
to give selling prices. All bets were 
hypothetical. For 73 percent of the subjects 
‘for every pair in which the P bet was 
chosen, the $ bet later received a higher 
bid” (p. 48). In a second experiment 74 sub- 
jects were asked to give their choices and 
buying prices. The rate of reversals was 
lower than in the previous case, but still 
significant. As before, all the bets were 
hypothetical. In order to verify that the 
phenomenon was not due to a lack of incen- 
tives, a third experiment was conducted in 
which the bets were played. The subjects 
(14) made choices and subsequently gave 
selling prices for the various gambles. 
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These basic results have been replicated, 
including once at a Las Vegas casino 
(Lichenstein and Slovic; Harold Lindman). 

Economic theory suggests a number of 
explanations (income effects, misspecified 
incentives, etc.) which could explain the 
observed behavior. It is possible, however, 
to design experiments that avoid these 
difficulties. The author and Plott report the 
results of two such experiments, and to our 
surprise we replicated the psychologists’ 
results. It should be noted that the gambles 
used were especially selected to produce 
the intransitivity observed, and it is not 
claimed that the behavior applies generally 
or that it would be persistent in the money 
pump sense. 

In conclusion many of the results 
reported by experimental psychologists 
should be of interest to economists. In 
some cases the results obtained raise 
serious questions concerning the descrip- 
tive validity of a number of the behavioral 
assumptions used in economic models, In 
many instances, however, the reported be- 
havior is consistent with economic theory, 
and much of this literature can be seen as 
showing the power of the economists’ 
model of economic agents. 
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DISCUSSION 


GEORGE KATONA, University of 
Michigan: James Morgan argues convinc- 
ingly that it is necessary to apply 
psychological principles to economics. He 
also gives us a useful theoretical framework 
by presenting five major reasons for the 
need for psychology in economics. He im- 
plies that even more is needed than apply- 
ing psychological principles to economics. 
Empirical research on the behavior of 
consumers and business firms is required 
that is based on economic as well as 
psychological hypotheses. This 1s what the 
new discipline of behavioral or 
psychological economics does, of which 
Morgan is a successful practitioner. 

I shall supplement Morgan’s discussion 
by saying a few words 1) about the ways 
economic theorists exclude psychology 
from economic analysis, and 2) about the 
role of psychology in a major current issue 
of economic theory and economic policy, 
the relation of inflation to unemployment. 

Recent writings on ‘‘rational expecta- 
tions” indicate how some theorists make 
the observation and measurement of expec- 
tations unnecessary by assuming that they 
are formed rationally. Expectations are 
made an endogenous variable that may be 
deduced from data already included in the 
system (such as past trends of the variable 
and the consideration of past forecasting er- 
rors). This procedure is followed even 
though behavioral economists have 
measured people’s expectations of in- 
comes, prices, and some other variables for 
the past thirty years and have established 
that expectations are extrapolative only 
under certain specific circumstances, while 
under other circumstances they differ 
greatly from past trends. 

Milton Friedman in his recent Nobel lec- 
ture refers to such psychological processes 
as perceptions, expectations, and surprises 
in order to account for the relation of 
inflation to unemployment. He mentions 
the notion of ‘‘rational expectations” with 
approval and states a priori what the expec- 
tations were at certain times. For instance, 
Friedman writes that ‘‘In the immediate 
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post-World War II period, prior experience 
was widely expected to recur... The ex- 
pectation in both countries [U.S. and U.K.] 
was deflation’? (Journal of Political 
Economy, 1977, p. 465). But we know from 
extensive surveys conducted under my di- 
rection, first in Washington and then at the 
Survey Research Center of The University 
of Michigan, and published in the Federal 
Reserve Bulletin, that in 1945-46 most 
Americans were optimistic and expected 
good times to come with small price 
increases. In contrast to a few experts they 
did not expect the resumption of the 
deflation of the 1930’s. Consumers and 
businessmen behaved in line with their 
opinions and expectations, and there was 
no postwar recession. 

Friedman’s new ‘‘tentative hypothesis,” 
according to which ‘‘the rate of unemploy- 
ment will be largely independent of the 
average rate of inflation” (ibid, p. 464) fails 
to specify the forces that make for a posi- 
tive and those that make for a negative rela- 
tion between unemployment and inflation. 
Some psychological forces operated in the 
first direction. I shall be brief, supplement- 
ing what I have written on the psychology 
of inflation in my book, Psychological Eco- 
nomics, and the book by Strumpel and 
myself, A New Economic Era (New York 
1975; 1978). One of the helpful psy- 
chological principles is that about the 
generalization of effect: At any given time 
only good or only bad news is salient, and 
good (bad) news is thought to have only 
good (bad) effects. Most people believe that 
inflation, which is considered a bad thing, 
cannot have good consequences such as 
improving business conditions or decreas- 
ing unemployment. A second useful 
psychological principle says that un- 
certainty tends to retard, sometimes even 
to paralyze, action. Inflation, associated 
with heightened uncertainty, usually in- 
hibits spending and investing, and stimu- 
lates saving. While stocking up and hoard- 
ing may be stimulated by the expectation of 
large price increases, disorientation and 
stress prevail, inhibiting optimism and mak- 
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ing for smaller rather than larger employ- 
ment. Such psychological factors as the 
extent of uncertainty are measurable. Their 
strength must be determined because the 
net result depends on whether the negative 
psychological forces or the positive eco- 
nomic forces are stronger at a specific time. 


VERNON L. SMITH, University of 
Arizona: I have great respect for the 
scientific contributions of Paul Slovic and 
his associates. Their experiments es- 
tablish that the majority of people in un- 
certain situations tend to violate such cri- 
teria as ‘simple’ dominance in utility 
theory. These results have been replicated 
in a wide variety of contexts, some with 
significant rewards. Although there remains 
much to be learned about the dynamic 
persistence of these phenomena under 
“money pump” and other learning condi- 
tions, these results should and must be 
taken seriously by economists. 

However, I disagree with much of the 
Kunreuther-Slovic interpretation of these 
results. Consider utility theory, which in 
changing form has been around for over 
two centuries, which has been enormously 
important in the development of a well- 
defined concept of rational choice, and 
without which the referenced experiments 
could not even have been designed. Some 
theory of utilitarian choice is likely to be 
around long after the present generation is 
buried. To be viable, such a theory must 
take into account the fact that thinking, 
transacting, information processing, in- 
formation interpretation, and learning are 
costly acts for people. What the cited ex- 
periments do is to reject the validity of 
traditional utility theories that ignore these 
costs. It was in this spirit nearly twenty 
years ago that the psychologist, Sidney 
Siegel, in Annals of New York Academy of 
Sciences, 1961, using the binary choice 
paradigm, demonstrated the inadequacy of 
both nonutilitarian psychological theories 
of choice and traditional utility theory for 
explaining his experimental results. He 
demonstrated the explanatory power of ex- 
tending utility theory to include costly deci- 
sions. 

Instead of damning utility theory, I think 
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Howard Kunreuther and Paul Slovic would 
be well advised to begin the more useful 
business of modifying it in the light of their 
empirical results. A theory of rationality is 
self-contradictory if it does not incorporate 
the subjective costs of decision. 
Economists will certainly not object to such 
modification. Utility concepts are much too 
useful to be discarded so casually. I would 
also suggest that it is naive to suppose that, 
supply and demand theory in particular, 
and the theory of decentralized markets in 
general, are incapable of dealing with sub- 
jective decision costs. Kunreuther and 
Slovic have been reading obsolete 
textbooks and believing what they read. 

I also have several objections to the Kun- 
reuther-Slovic interpretations of economics 
and of the alleged policy implications of 
their experimental results. 

1. Economics does not argue that in 
the ‘‘competitive world . . . rational agents 
will survive at the expense of others.” 
Kunreuther and Slovic are using ‘“‘competi- 
tive”? in its strict biological sense. Eco- 
nomics argues that under competition (i.e., 
where there is free choice among alterna- 
tives) people have an incentive to specialize 
in those activities in which they have a 
comparative advantage and then to 
cooperate through market exchange to cap- 
ture the gains from trade. Communication 
between economics and psychology is not 
served when scholars in either discipline so 
inaccurately summarize the position of the 
other. 

2. Kunreuther and Slovic at several 
points write as if insurance against hazard 
was an objective good, for the rational and 
irrational alike; that people too ignorant to 
know what is “‘obviously’’ good for them 
need to be either manipulated; or that the 
power of the state should be used to coerce 
both the “right” decision and the means of 
financing it. Perhaps it is indeed the case 
that 7984 is only six years away. 

3. The fact that a large number of 
uninsured homeowners expected no federal 
aid in the aftermath of a major disaster may 
also suggest that such homeowners are will- 
ing to assume the risk of such low 
probability events. 

4. It is entirely consistent with utility 
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theory that limitations on time, energy, and 
“attentional capacity’ reduce the search 
for insurance information. Utility theory 
does not predict that if A is preferred to B, 
then an individual will switch from B to A 
unless the expected cost of making the 
change is less than the expected benefit. 

5. If people view insurance as an in- 
vestment by making claims and receiving 
payments from insurance against probable 
losses, why is this irrational? If major 
hazards involve risk of life as well as 
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property loss, why not invest in insurance 
against those events for which one is likely 
to be around to collect the claim. 

6. Instead of mandatory flood in- 
surance, I would suggest a simple label to 
be attached to property deeds in flood plain 
areas: Warning, geologists have de- 
termined that flood plains sometimes flood; 
and psychologists have determined that if 
you are ignorant enough to buy property 
here, you may be too ignorant to realize 
that you should buy flood insurance. 


THE EFFECTS OF THE INCREASED LABOR FORCE 
PARTICIPATION OF WOMEN ON MACROECONOMIC GOALS 


Sex Differences in Labor Supply Elasticity: 
The Implications of Sectoral Shifts in Demand 


By CYNTHIA B. LLOYD AND BETH NIEMI” 


The recent recession has been distin- 
guished both by the persistence of inflation 
throughout the downturn and by the failure 
of the recovery to lower the unemployment 
rate to its prerecession level. It has been 
suggested that the continued rapid growth 
in female labor force participation 
throughout the recession has been affected 
by this inflation, and has also been one 
possible cause of the high postrecession 
unemployment rates. 

The question this paper addresses is 
whether the elasticity of labor supply with 
respect to employment conditions, both 
over the business cycle and in the long run, 
has changed over time, and, if so, which de- 
mographic groups have contributed to the 
change. A brief summary of the relevant 
labor supply theory will be followed by an 
examination of recent patterns of labor 
force entries and withdrawals. Then we will 
present our research strategy and empirical 
results, which embody two alternative ap- 
proaches to the measurement of business 
cycle conditions and long-term trends. Fi- 
nally, the implications with respect to both 
future changes and policy needs will be 
considered. 

The research reported here documents 
the existence of both short-run and long- 
run shifts in the labor supply elasticities of 
men and the importance of the industrial 
composition of the demand for labor in de- 
termining both sex differences and changes 
in labor supply elasticity over the business 
cycle. However, such shifts in demand do 
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not provide an explanation for observed 
long-run changes, for both men and 
women, in the elasticity of labor supply 
with respect to the expected real wage. 

The life cycle theory of labor supply 
predicts that individuals and family units 
plan their total lifetime commitment to the 
labor force on the basis of permanent in- 
come expectations, but time their participa- 
tion to take advantage of short-run fluctua- 
tions in economic conditions. In the long 
run, preferences for leisure versus income 
interact with changes in wage rates and real 
income to determine secular changes in 
labor force participation. In the short run, 
the substitutability of nonmarket and 
market work for each individual, and the 
substitutability of family members in non- 
market and market work determine the 
responsiveness of labor supply to tempo- 
rary fluctuations in economic opportu- 
nities. 

The observed labor supply response to 
temporary change in employment op- 
portunities is the net outcome of the fa- 
miliar discouraged and additional worker 
effects. The empirical studies in this area 
indicate a net procyclical behavior of the 
labor force. Results from cross-section and 
time-series studies differ in their estimates 
of the degree of labor force sensitivity, but 
generally agree that the responsiveness of 
women and of older and younger men to the 
business cycle is greater than that of prime- 
age men. In part because of such findings, 
women and younger and older men are 
often referred to as ‘“‘secondary’’ workers 
and prime-age men as ‘‘primary’’ workers. 
The major explanation of these sex and age 
differences in labor supply elasticity is the 
differential importance of nonmarket 
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activities for different groups. Because the 

attractiveness of these alternative opportu- 
nities does not fluctuate over the business 
cycle, the relative advantage of market 
work is directly related to the business 
cycle. 


I. Recent Changes in Labor Force Flows 


An examination of labor force entry and 
withdrawal by men and women over the 
recent recessions of 1970-71 and 1974-75, 
as presented in Table 1, suggests some 
changing patterns. In each recession, the 
number of labor force entrants of both 
sexes declined. The decline in the number 
of male entrants was much greater in 
1974-75 than in 1970-71, as might be ex- 
pected given the severity of the more re- 
cent recession. However, it is somewhat 
surprising that the decline in female 
entrants in 1974-75 was smaller than in 
1970-71. Increased withdrawals were 
another indicator of the discouraged 
worker effect among men, but the number 
of withdrawals among women actually de- 
clined during each recession, indicating 
that the decrease in labor force quits among 
the employed outweighed the increase in 
the exit of the unemployed from the labor 
force. 

Labor force growth increased with the 
economic recovery for both men and 
women. In 1971-72, entries increased and 
withdrawals declined for both sexes, but 
there was no increase in the rate of entry 
for women in 1975-76. Consequently, their 
increased labor force growth stemmed 
entirely from a decline in withdrawals. 
These summary statistics suggest that 
women may have changed their patterns of 
labor force entry and withdrawal over the 
business cycle. However, it is difficult to 
determine from this evidence alone to what 
extent the observed changes are related to 
short-run fluctuations versus longer term 
trends. 


II. Research Strategy 


Our research strategy involves estimat- 
ing labor supply elasticities with respect to 
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TABLE I—ToTAL CIVILIAN LABOR FORCE CHANGE 
(1000's): 1967-76 


Net Change Left? Entered” 

Males 

1967—68 + 546 3424 3970 
1968—69 + 688 3669 4357 
1969—70 + 974 3660 4634 
1970—71 + 826 3707 4533 
1971—72 +1244 3562 A806 
1972—73 + 938 3714 4652 
1973—74 + 983 3776 4759 
1974—75 + 429 3894 4323 
1975—76 + 744 3723 4467 
Females 

1967-68 + 844 6329 7173 
1968-69 + 1308 6507 7815 
1969-70 +1008 6470 7478 
1970-71 + 57] 6392 6963 
1971-72 +1186 6062 7248 
1972-73 + 1233 6329 7562 
1973~74 +1315 6495 7810 
1974-75 +1173 6218 7392 
1975-76 = +1416 5961 7377 


Source: Employment and Earnings. 


a Estimated from persons out of the labor force who 
left a job within the previous 12 months. For example, 
to estimate the number who left between mid-1967 and 
mid-1968, an average was taken of the four quarterly 
figures for 1968. Because these four quarterly figures 
include persons who left jobs from the beginning of 
1967 to the end of [968, an average gives a more ac- 
curate estimate of the flow between two mid-years. 
Obviously, certain assumptions must be made to 
convert a stock figure into an estimated flow. 

bThe number of those who entered is calculated as 
the sum of the net change and the number who left. 


unemployment and real wages from 
quarterly data for two time periods (1956— 
65 and 1966-76) and testing for statistically 
significant shifts in these elasticities 
between the two periods. Regressions were 
run for three aggregate labor force groups 
(total, male and female 16+) and six age- 
sex groups (men and women aged 16-24, 
25-55, and 55+). All equations were run in 
log-linear form, using the Cochrane-Orcutt 
iterative technique. 

The first equation relates civilian force 
participation rates to a linear trend, three 
seasonal dummies, and the aggregate 
unemployment rate, lagged one quarter. In 
the secand equation, labor supply elas- 
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ticities are estimated with respect to the 
expected real wage, defined as the product 
of the employment rate (1—UN) and the 
real wage (REAL), lagged one quarter. A 
measure of structural shifts in the sex 
composition of the demand for labor 
(EMPW) is also included as an independent 
variable in this formulation, as well as the 
three seasonal dummies. 

There are strong theoretical as well as 
practical reasons for including the real 
wage. In all cross-section studies, the ef- 
fects of income and wage changes are seen 
as the primary determinants of labor supply 
in both the short and long run. Unfortu- 
nately, in the time-series context, it is not 
possible to separate income changes from 
wage changes, or husbands’ wage changes 
from wives’ wage changes, so that the ef- 
fect of the real wage on labor force partici- 
pation must be interpreted as the net out- 
come of income, substitution, and cross- 
substitution effects. Also, because of the 
unusual importance of inflation in the 
1970’s, the real wage must be included in 
order to test accurately for a shift in labor 
supply behavior over time. By not entering 
the money wage rate and the price level 
separately, we implicitly assume the 
absence of any significant money illusion. 
(See Ray Fair and/or Michael Wachter for 
more detailed discussion of this point.) 

The inclusion of a variable measuring 
sex-specific shifts in the composition of 
the demand for labor was suggested by 
William Bowen and T. Aldrich Finegan. 
Because of sex differences in occupational 
and industrial distributions, secular and 
cyclical changes in the composition of de- 
mand will have different impacts on men 
and women (see Ralph E. Smith). The 
variable EMPW is interpreted as measuring 
the share of women in total employment if 
women’s share in each industry’s employ- 
ment remains fixed and the overall in- 
dustrial structure varies over time. 

Because both REAL and EMPW exhibit 
strong secular trends, as well as cyclical 
fluctuations, it is not possible in this second 
equation to distinguish between short-run 
and long-run labor supply responses. Given 
the upward trends in both these inde- 
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pendent variables, the linear trend term is 
no longer necessary and, in fact, its inclu- 
sion only creates instability in the 
regression coefficients due to high multi- 
collinearity. 


IH. Empirical Results 


Table 2 presents the labor supply elas- 
ticities with respect to both the probability 
of employment and the expected real wage, 
as estimated from equations (1) and (2). In 
equation (1), the only statistically 
significant net discouragement effects in 
1956-65 were for young men and older 
women, and no net discouragement is ob- 
served for the labor force as a whole. 
However, the cyclical sensitivity of the 
labor force appears to have increased over 
time. Male labor supply elasticity is statis- 
tically significant in 1966-76 and the F-test 
shows a significant difference between the 
two periods. Although both young and 
older men show significant discouragement 
effects in the second period, the difference 
in supply elasticities is most significant 
among prime-age males. Young and prime- 
age women also appear to show a dis- 
couragement effect in the second period, al- 
though the difference in coefficients 
between the two periods does not prove to 
be statistically significant. Older women 
show a change from net discouragement to 
a net added worker effect which, although 
not a statistically significant change, might 
result from the effects of husbands’ earlier 
retirement on wives’ labor market be- 
havior. 

A comparison of the employment elas- 
ticities estimated for the two equations 
reveals that the coefficient on the employ- ~ 
ment rates changes systematically when ad- 
ditional explanatory variables are added. 
The employment coefficient in equation (2) 
is significantly positive for almost all groups 
in the first period. In the second period, the 
employment coefficient is less positive for 
men and more positive for women. 

The inclusion of EMPW in equation (2) 
may explain part of the difference in the 
employment coefficients obtained in the 


two equations. Because EMPW is much _, 
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TABLE 2-—LABOR SUPPLY ELASTICITIES WITH RESPECT TO PROBABILITY 
OF EMPLOYMENT AND EXPECTED WAGE 


Total Males Females Males Females Males Females Males Females 
16+ 16+ 16+ 16—24 16-24 25—54 25-54 $5+ 55+ 
Employment Elasticities 
Equation (1)? 
1956-65 091 017 .220 366° 469 — 024 —.059 „114 .6778 
1966-76 . 1988 257 .228 6154 733° 064° 3548 3324  —1.30 
Direction of Change + + + + + + + + ~ 
F-Ratio 1.90 7.80 19 20 33 6. 13¢ 64 95 1.23 
~ Equation (2) 
1956-65 331! 1754 6888  — .463° 642 .023 4604 ,645° 1.226° 
1966-76 .295¢ .047 8088  —.783 8314 013 866 4934 .996 
Direction of Change — — + = $ E + = = 
F-Ratio .03 23 1.00 2.47 1.05 .03 .60 = - 
Real Wage Elasticities° 
Equation (2) 
1956-65 O88! —.2529 821 —,.015¢ 596 — 037 7854 = ~ 4558 1.507 
1966-76 355 .040 661 O55 947 — .056 6818 678 —.384 
Direction of Change + + — + + — — + — 
F-Ratio — 3.92¢ 65 4, 56° 72 10 21 56 1.79 


Sources: Employment and Earnings and unpublished Bureau of Labor Statistics data. 
aln LFP = a' + b, UN + b,T where LFP = the civilian labor force participation rate of the demographic group 
in question, UN = aggregate unemployment rate lagged one quarter = ~in (1 — UN); T = a linear trend (1. . . 84). 
Yn LFP =a'+b,UN + bln REAL + bln EMPW where REAL = the real wage, defined as ‘gross hourly 
. earnings of production or nonsupervisory workers or private nonagricultural payrolls” divided by the consumer 
price index, lagged one quarter 


ll It 
EMPW= > aE / > E 


j=1 j=1 


where E; = total employment in industry j in quarter t, and a, = the average proportion female of employment in 
industry j over the 21-year period. 

‘Real wage elasticity calculated as b, — b, 

‘Significant at 10 percent confidence level 

*Significant at 5 percent confidence level 

‘Significant at 1 percent confidence level 
(Significance levels for real wage elasticities are determined by the least significant of the two coefficients.) 


^-more highly correlated with the unemploy- It is clear from these results that the em- 


f 
t 


ment rate in the second period than in the 
first period, it has. a systematic effect on 
patterns of coefficient change. This correla- 
tion suggests that recessions in the 1970’s 
had a greater negative impact on the em- 
ployment in male-dominated sectors than in 
the first period. The result is that, whereas 
EMPW is only significant and positive for 
women in the first period, it is significant 
and negative for men as well in the second 


period. 
x 


ployment elasticities in equation (1), which 
are usually interpreted as supply responses 
to short-run changes in employment 
conditions, are in fact a joint measure of 
supply responses to fluctuations in employ- 
ment rates and sectoral shifts in demand.. 
Therefore, what appeared to be a statis- 
tically significant shift in supply elasticities 
in equation (1) was in fact partially due toa 
sectoral shift in demand, unfavorable to 
men and favorable to women. 
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In addition to this demand effect there 
appear to be shifts in labor supply behavior 
in response to the expected wage, shifts 
which probably represent long-run 
changes. In the first period, the expected 
wage elasticities are consistently negative 
for men and positive for women. These 
results conform to traditional patterns, with 
income and cross-substitution effects 
dominant for men and the substitution ef- 
fect dominant for women. In the second pe- 
riod, these patterns change substantially. 
The direction of change is not inconsistent 
with the aggregate results in the first equa- 
tion, with men’s labor supply behavior be- 
coming more procyclical or less coun- 
tercyclical, and women’s labor supply be- 
coming less procyclical. However, the 
changes are statistically significant only in 
the case of total male and young men’s 
labor supply, whose responsiveness to 
change in the real wage decreased dra- 
matically over the period. 

These results suggest that discourage- 
ment is not solely a function of employment 
rates but rather of all the demand factors 
which affect employment conditions over 
the business cycle. Although the second 
equation yields more accurate measures of 
the unemployment coefficient, neither 
equation provides an entirely correct 
measure of discouragement, because of the 
impossibility of disentangling short-run 
from long-run change. 


IV. Implications 


Given the extreme disparity between 
men and women in the occupational dis- 
tribution, it would be naive to assume that 
one measure of employment conditions 
could accurately reflect shifts in job op- 
portunities for both men and women. In 
order to compare discouragement effects it 
would be necessary to estimate sex-specific 
employment probabilities which would 
clearly be dependent on sectoral patterns of 
demand. Without such evidence, we must 
be cautious in our designation of secondary 
versus primary worker status, since our 
results suggest that women’s procyclical 
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sensitivity has decreased while men’s has 
increased. While the regression results 
show no significant change in labor supply 
behavior for women between the two ten- 
year periods chosen, the labor force flow 
data in Table 1 suggest the possibility of 
such a change in the 1970’s. It would seem 
that a distinction between primary and 
secondary workers would be more ac- 
curately based on age than sex. Over the 
long run, it appears that women’s labor 
supply relationship is becoming less posi- 
tive and men’s is becoming less backward 
bending. 

The relatively favorable demand condi- 
tions facing women appear to reinforce 
their long-run flow into the labor force and 
to create a less discouraging economic en- 
vironment during recessions. However, in 
the long run, rising female labor force par- 
ticipation cannot be accomodated solely by 
economic growth which simply reinforces 
present patterns of demand. Despite fa- 
vorable growth in industries traditionally 
employing women, the gap between 
women’s actual share in total employment 
and what it would be if their representation 
within industries remained constant (as 
measured by EMPW) has widened over 
time. Since policies and institutions clearly 
interact with and reinforce one another, it is 
to some extent misleading to discuss 
general policy implications in the absence 
of any reference to the existing legal and in- 
stitutional framework. The distribution of 
the benefits of prosperity and growth will 
depend in large part on whether past dis- 
criminatory patterns are allowed to per- 
petuate themselves. On the other hand, the 
opening up of new opportunities to women 
will be much more feasible in a context of - 
sustained economic growth than under con- 
ditions of continuing economic stagnation. 
Improvements in the functioning of labor 
markets, from both the supply side in terms 
of providing opportunities for training and 
mobility and from the demand side in terms 
of eliminating various types of discrimina- 
tion, can be of great importance in the 
achievement of the general economic goal 
of prosperity and noninflationary full em- 
ployment. 
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Women’s Increasing Unemployment: 
A Cross-Sectional Analysis 


By R. CHRISTOPHER LINGLE AND ETHEL B. JONES* 


Disaggregation of unemployment rates 
by sex reveals two relationships. The more 
frequently recognized is that female rates 
have tended to exceed male rates since 
World War II. Another aspect of recent 
concern is the apparent worsening of this 
difference during the 1960’s (see Economic 
Report of the President; George Perry). In 
this paper we use cross-section data from 
the Censuses of Population of 1960 and 
1970 to examine whether the relationship 
between female and male unemployment 
rates shifted during the decade. We first 
present a model for examining the structure 
of female unemployment rates using cross- 
section data and then test for a parameter 
shift between 1960 and 1970 in the relation- 
ship between male and female unemploy- 
ment. The data are generated for the 
ninety-nine Standard Metropolitan Statis- 
tical Areas (SMSA) of 250,000 or more 
population in both 1960 and 1970. 


I. The Model 


The model specified relates the unem- 
ployment rate of women to the unemploy- 
ment rate of men, while recognizing that fe- 
male rates also may differ among 
geographic areas because of particular 
characteristics of the female labor force and 
labor markets. The specification for estima- 
tion is: 

(1) OFUN = a+ a@,PMUN + a,MARF 
+ a, F > 45+a,MERN 
+ a,EDC + as RACE 
+ a7 FIND + agFERN + p 


where 


OFUN = civilian unemployment rate of 


women 20 years of age and over 


*Assistant professor and professor of economics, 
respectively, Auburn University. We wish to ac- 
knowledge the helpful comments of Richard Higgins. 


PMUN = civilian unemployment rate of 
males 25-54 years of age 

MARF = percent of the total female labor 
force married and living with 
spouse 

F > 45 = percent 45 years of age and older 
of the female labor force of 20 
years of age and over 

MERN = for 1960, the median annual in- 
come of men who worked fifty to 
fifty-two weeks in 1959 and, for 
1970, the median annual earnings 
of men who worked fifty to fifty- 
two weeks in 1969 

EDC = median education of the popula- 

tion of women 25 years of age 
and over 

RACE = percent nonwhite of the total fe- 
male labor force 

FIND = an index (see William G. Bowen 
and T. Aldrich Finegan; Judith 
Fields) of the extent to which the 
area's labor market is oriented 
toward employment of women 

FERN = the counterpart data for women 
of MERN 

4 = aresidual 


The expected values of a,, œz, and ag, are 
greater than zero; the expected values of 
œz, a, and a, are less than zero; and, the 
values of a, and ag are ambiguous, a priori. 
The dependent variable is measured for 
women beyond the teenage years because 
labor studies usually treat teenage unem- 
ployment as a separate problem. 

Discussion of the independent variables 
follows the approach of recent years that 
unemployment is a function of turnover and 
the duration of search (see Charles C. 
Holt). The search process is an income- 
maximizing strategy in which the worker 
weighs the returns and costs of search (see 
George Stigler). For women, turnover must 
consider the spells of unemployment both 
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between jobs and between labor force entry 
and exit for full-time home activity. The 
potential importance of labor force 
turnover in the unemployment experience 
of a woman requires consideration of a vec- 
tor of variables identifying her relationship 
to the household (marital status, age, and 
husband’s earnings) as well as vectors de- 
noting her market characteristics (educa- 
tion and race) and attributes of the labor 
market for women of the community in 
which she resides (the level of female earn- 
ings and the extent to which the market af- 
fords job opportunities to women). 


A. Male Unemployment 


Male unemployment is that of males 25- 
54 years of age. This age range removes dif- 
ferences among areas in the impact upon 
unemployment of variation in the 
concentration of students and of variation 
in the accelerated rates of decline during 
the 1960's of the labor force participation of 
older men. The a priori expectation of a, > 
0 obtains simply from the observation that 
male and female unemployment rates have 
generally moved together during the post- 
World War II period (see Beth Niemi, 
p. 332). If the relationship between male 
and female unemployment shifted over the 
decade, the parameter estimate of a, Is ex- 
pected to change between 1960 and 1970. 

The ratio of female to male unemploy- 
ment varies over the cycle, increasing dur- 
ing expansion and falling at times of 
contraction (see Niemi, p. 331). Using the 
specific investment hypothesis, Niemi ob- 
served that the expected smaller amounts 
of specific investment in women should 
lead to higher layoff rates for women than 
men during cyclical downturn, but that the 
effect of the higher layoff rates was damp- 
ened by the cyclical timing of women’s 
labor force participation and the smaller 
cyclical sensitivity of the occupations and 
industries in which women are con- 
centrated. 

While economic activity was slow during 
the early 1960’s, the late 1960’s was a pe- 
riod of economic expansion. The observed 
male unemployment rate (PMUN) may be 
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viewed as having two components: the 
usual level based upon the particular labor 
market conditions of a city (Urp) and a 
cyclical component (Ue) with the 
coefficients yp and yc, respectively. The 
declining relationship of female to male 
unemployment as total unemployment rises 
implies that yẹ < yp. If Uc is larger in one 
year (t,) than in another (t), a, would be 
larger in tathan int, by virtue of the cyclical 
component. The average male unemploy- 
ment rate across the SMSA’s was 4.06 in 
1960 and 2.63 in 1970. Hence, we expect a, 
to be larger in 1970 than in 1960 because of 
the implied larger cyclical component in 
PMUN in 1960. 


B. Household Characteristics 


The marital status variable controls for 
the expected higher unemployment level of 
wives that accompanies their more frequent 
reentrance into the labor force because 
changes in home responsibilities produce 
interruptions in their attachment to the 
labor market. The spells of unemployment 
would be more frequent since reentrance 
may include a period of unemployment. 
The duration of a spell of unemployment 
may also be longer for married women if 
the availability of another income source 
(the husband’s income) encourages more 
selectivity in search (see Nancy S. Barrett 
and Richard Morgenstern, p. 458). Thus we 
expect a, > 0. 

The age variable is a proxy for the rela- 
tionship between the family life cycle stage 
and the unemployment experience of mar- 
ried Women. Older married women would 
experience fewer interruptions in labor 
market activity associated with child care, 
and, hence, fewer of the spells of unem- 
ployment that accompany labor force 
reentry. Among single women, those 45 
years of age and older have fewer years of 
labor market activity remaining over which 
the gains of search can be realized. This 
factor should reduce their spells of unem- 
ployment to search for another job, imply- 
ing &a <Q. 

The variable MERN is a proxy for the 
earnings level of the husband. Lower levels 
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of MERN are expected to increase the con- 
tinuity of the married women’s labor 
market attachment in order to add to the 
family’s income stream. This continuity 
should reduce the spells of unemployment 
associated with labor force reentry but will 
increase the spells of unemployment ac- 
companying job termination since she is 
less likely to leave the labor force. The du- 
ration of search, and hence the level of 
unemployment, may increase at higher 
levels of MERN if higher levels of MERN 
enable the woman to be more selective and 
less pressured in her job search process. 
Thus a, is of ambiguous sign. 


C. Education and Race 


Niemi has presented data that show the 
level of female unemployment falls with 
increasing levels of education. Insofar as 
amounts of formal schooling and specific 
on-the-job investment are positively corre- 
lated, the increased wage associated with 
specific investment (see Gary Becker) will 
raise the worth of market time relative to 
home time and encourage continued labor 
force activity. The continued labor force 
activity reduces the spells of unemploy- 
ment from labor force turnover. The spells 
of unemployment from voluntary job leav- 
ing to search for another job are also less 
frequent since the increased wage from 
larger amounts of specific investment 
reduces the gains from search. The average 
duration of a spell of unemployment may 
also be negatively related to education level 
because women with more education may 
have “‘ more knowledge of ‘labor 
markets and more labor market information 
... (Niemi, p. 339). 

Several studies have attributed the higher 
rates of unemployment of blacks to more 
frequent spells of unemployment (see Bar- 
rett and Morgenstern; Robert Hall). Dis- 
crimination, by blocking the job ladders to 
higher paying employment opportunities, 
places blacks in employment opportunities 
of relatively less specific investment. The 
number of spells of unemployment are 
increased because job termination by the 
employer costs less for workers of less 
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specific investment. Also, since jobs of less 
specific investment involve less wage loss 
from job movement, black workers would 
have a higher propensity to leave current 
employment and search for another job. 


D. Market Characteristics 


The 1973 Economic Report of the 
President stressed increasing labor force 
participation of women as a major factor in 
the growing disparity of the 1960's. 
However, Barbara Bergmann and Irma 
Adelman emphasized the market 
concentration of women in particular indus- 
tries and occupations as the cause of the 
growing disparity. The duration of search 
would increase as relatively more women 
competed for “women’s” jobs. The vari- 
able FIND provides a measure of the 
percent of an SMSA’s employment that is 
oriented towards women. Increases in 
FIND should decrease the duration of 
search to locate a potential job opening 
and hence be negatively associated with 
the female unemployment rate. 

The relationship between the level of 
unemployment and the proxy for the wage 
level of women across SMSA’s (FERN) 1s 
ambiguous because of the opposing pulls 
upon both duration and spells. A higher 
wage level would be expected to reduce the 
duration of a search because of the implied 
increased opportunity cost of search time. 
However, the number of spells may 
increase because the higher wage level 
raises the relationship of market to home 
productivity, thus inducing labor force 
entry and market search. Insofar as 
increasing job opportunities do not accom- 
pany the increasing number of entrants, the 
spells of unemployment will rise. 


II. Empirical Results 


Because of correlation among the 
residuals (0.55) of the ordinary least 
squares estimates of the model for 1960 and 
1970, Arnold Zellner’s seemingly unrelated 
regression technique (SUR) has been used. 
This technique has the advantage of provid- 
ing F-statistics for testing for equality 
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TABLE 1—SEEMINGLY UNRELATED REGRESSION EQUATIONS 
OF FEMALE UNEMPLOYMENT, 1960 AND 1970 
1960 1970 F-Statistic 1960 1970 F-Statistic 
(1) {2} (3) (4) (5) (6) 
Constant 4.82 8.17 72 3.03 7.25 99 
(1.26) (2.43) (0,80) (2.02) 
PMUN 56 88 17.37 1.03 1.12 007 
(8.4!) (12.89) (4.78) (3,57) 
(PMUNY = = — —.04 —.03 01 
(2.27) (0.71) 
MARF .05 05 01 05 05 02 
(1.70) (1.94) (1.65) (1.93) 
F >45 — 004 — .04 1.73 —.008 —.04 1.31 
(0. 12) (2.26) (0.26) (2.18) 
MERN — 0007 — 0002 1.64 — 0005 — 0002 77 
(1.67) (1.25) (1.39) (1.27) 
EDC ~— 36 ~.14 1.13 — 36 —.12 1.27 
(2.43) (0.70) (2.54) (0.58) 
RACE „0I .01) 01 G08 Ol 3] 
(0.97) (1.42) (0.62) (1.49) 
FIND {2 ~.14 14 — .09 —.14 63 
(2.01) (3.16) (1.52) (3.02) 
FERN .002 .0003 14.96 002 .0004 10.88 
(4.12) (1.29) (3.85) (1.30) 


Note: t-ratios in parentheses. 


between parameter estimates of the two 
years. The SUR results are reported in Ta- 
ble I (columns (1) and (2)) together with the 
F-statistics (column (3)). 

All parameter estimates for which the 
signs were predicted a priori perform as 
predicted. The signs of the two variables 
for which the relationship involved ambi- 
guity are consistent between 1960 and 1970. 
A higher level of female earnings is accom- 
panied by increasing levels of female unem- 
ployment, and the female unemployment 
rate falls as the proxy for husband’s earn- 
ings increases. At the 5 percent level of 
significance the F-statistics indicate a shift 
in the size of the coefficients for only 
PMUN and FERN. 

While the F-statistics suggest that 
particular coefficients are equal, for a 
number of the variables the ¢-statistics are 
considerably different, as in the case of 
education. For this reason, identification of 
the significant variables has been made by 
observing the ¢t-values after pooling the 
‘observations for both 1960 and 1970 and us- 
ing the information from the F-statistics. 


Regression equations were estimated in 
which the coefficients of all variables ex- 
cept PMUN and FERN were restricted to 
be equal in both years. By this method, the 
variables FIND, MARF, and FERN are 
significantly different from zero at better 
than the 5 percent level, and the education 
variable is significant at the 10 percent level. 

The findings on the ‘‘femininity’’ index 
lend support to the labor market segmenta- 
tion argument of Bergmann and Adelman. 
Ceteris paribus, job searching by women is 
improved at higher values of FIND, most 
likely because a job offer can be located 
more quickly if the structure of employ- 
ment in the area is more oriented towards 
industries that employ women. The sign 
and significance level of MARF also sug- 
gest increasing participation as a factor in 
the growing disparity, since married 
women represented an increasing 
component of the labor force during the 
decade as a result of their increasing par- 
ticipation rates. Increases in the earnings of 
women and their level of education 
influence women’s unemployment, but in 
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offsetting directions. Racial composition, 


male earnings, and age are not important’ 


variables, ceteris paribus, in the determina- 
tion of variations in the level of female 
unemployment. 

The difference in the values of the 
coefficient of PMUN and the F-test statistic 
imply a structural change tn the relationship 
between men’s and women’s unemploy- 
ment. However, the earlier discussion of 
the model held that estimates of the 
coefficient of PMUN would be affected by 
the level of business activity. The cyclical 
relationship suggests that female unem- 
ployment rises at a slower rate at higher 
levels of male unemployment. We test for 
'this relationship by introducing the square 
of PMUN into the model. The SUR 
regressions, inclusive of (PMUN)?, 
together with the accompanying F-statis- 
‘tics, are reported in columns (4)—(6) of Ta- 
ble 1. 

When (PMUN) is in the model, the 
coefficients of PMUN in 1960 and in 1970 
have similar values. The sign of the 
coefficient of (PMUN)* is in accord with 
the observation of a decline in the rate of 
increase of female unemployment as male 
unemployment increases. The F-statistic 
no longer suggests a structural shift for the 
coefficient of PMUN, and the coefficient of 
FERN is the only one not equal between 
the two equations at the 5 percent level. 
Again the f-values of the coefficients of 
particular variables are of differing orders 
of magnitude between the two equations al- 
though the F-statistics are small. When the 
equations are reestimated subject to the 
restraint of equality of the coefficients in 
both years except for FERN, PMUN and 
(PMUN)*? have t-values indicating 
significance at the | percent level. The find- 
ings with respect to significance levels for 
the other independent variables remain as 
reported earlier. 


HI. Conclusion 
This study adds the cyclical factor to the 


list of changes during the decade of the 
1960’s that would influence any trend in the 
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disparity between male and female unem- 
ployment rates. The cyclical effect, taken 
in isolation, is not asmall one. Between the 
dates of the highest (1961, 5.7 percent) and 
the lowest levels (1969, 2.1 percent) of male 
unemployment during the decade, the 
unemployment rate disparity of men and 
women 20 years of age and over increased 
by 1.0 percentage points. If the highest and 
lowest values of the male rates were substi- 
tuted into the 1970 equation inclusive of 
(PMUN) (all coefficients except FERN 
restricted to be equal between 1960 and 
1970), the difference between male and fe- 
male unemployment would have increased 
by 0.9 percentage points due to.the changed 
level of male unemployment at the two 
dates. 

While accounting for the cyclical factor 
may simply imply no structural change in 
the relationship between male and female 
unemployment during the decade, the 
cyclical characteristic of women’s unem- 
ployment behavior does have an uncom- 
fortable aspect. Recent research has em- 
phasized the discontinuity of women’s 
labor market attachment in accounting for 
the. differences in wages between men and 
women: (see Jacob Mincer and Solomon 
Polachek). The cyclical aspect of the unem- 
ployment behavior arises from women 
leaving the labor force. While the cyclical 
aspect, on the one hand, reduces the am- 
plitude of cyclical swings in unemploy- 
ment, at the same time it is masking the 
problem of the effect of economic fluctua- 
tions upon the continuity of women’s labor 
market experiences. 
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Unemployment Rate Targets and Anti- 
inflation Policy as More Women 
Enter the Workforce 


By CLAIR VICKERY, BARBARA R. BERGMANN, AND KATHERINE SWARTZ* 


As women’s labor force participation 
rates have continued to increase, it has be- 
come commonplace to argue that the 
targets that policy planners set for average 
unemployment rates should be adjusted 
upwards to “‘correct’’ for the fact that 
women’s unemployment rates have his- 
torically been higher than men’s.! In this 
paper, we argue that most “‘target correc- 
tions” are based on an oversimplified ap- 
proach to labor market realities. This ap- 
proach has tended to promote the attitude 
that the high unemployment rates of 
women are an incurable and unregrettable 
fact of nature, and has also tended to bias 
policy discussions in a direction that leads 
to the toleration of overall slack and puts 
low or zero emphasis on the labor market 
problems of women. 

Abstracting from issues of age and race, 
we may characterize the usual target cor- 
rection methodology as starting with the 
estimation of a simple relationship between 
women’s and men’s unemployment rates 
(U,, and Um) such as 


(1) Up =a+bU, 


and then going on to calculate a ‘“‘cor- 


“Vickery is assistant professor of economics, 
University of California-Berkeley. Bergmann and 
Swartz are, respectively, professor and assistant 
professor of economics at the University of Maryland. 
Bergmann acknowledges support from the Computer 
Science Center of the University of Maryland and that 
some of the materials incorporated in this work were 
developed with the financial support of the National 
Science Foundation Grant 77-14693. However, any 
opinions, findings, conclusions, or recommendations 
expressed herein are our own and do not necessarily 
reflect the views of the Foundation. 

1One result of such thinking was Aaron Gordon’s 
calculation of unemployment rates ‘‘corrected*’ for 
changes in the age-sex-race composition of the labor 
force. 
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rected” target unemployment rate U* by 
(2) U*=plat+bUn)+(l—-—p)un 


where p represents the current proportion 
of women in the labor force, and Už is the 
level achieved by the men’s unemployment 
rate the last time we were at “‘full employ- 
ment.” 

Our objection to such calculations 
derives from our unwillingness to accept 
the implicit assumption that equation (1) is 
a basic fact of nature. We view (1) as the 
result of a set of calculations based on nu- 
merical data generated in the historical past 
and influenced strongly by past macroeco- 
nomic policy, social choices, failure to 
enforce antidiscrimination laws, and other 
human choices which may well be different 
in the future. We consider it valuable to 
look beyond such formulations as (1) to 
representations that portray more realis- 
tically the situation of women in the labor 
market. Such efforts should allow us to 
speculate in a more informed way about the 
interplay of future macro and “‘structural’’ 
policies and their potential effects. 

There are two major factors which cause 
women to have higher unemployment rates 
than men do: women have a higher rate of 
turnover into and out of jobs and into and 
out of the labor force than do men; andina 
labor market divided by occupational 
segregation of the sexes into men’s ‘‘turf,”’ 
and women’s “‘turf,’’ the supply-demand 
balance in the women’s turf is more unfa- 
vorable than in the men’s. In exploring the 
importance of these two factors at some 
length, we shall argue the following: 

1. Under current conditions of occu- 
pational segregation by sex, women’s 
higher turnover rate contributes little to the 
excess of women’s unemployment rates 
over men’s rates in recessionary periods. 
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Even if women had had the same turnover 
rates as men but the degree of occupational 
segregation had remained the same, neither 
women’s unemployment rates nor average 
unemployment rates would have been 
much affected in the slack labor markets of 
the mid-1970’s. 

2. Differences in voluntary turnover 
between women and men become more im- 
portant as a source of different unemploy- 
ment rates between men and women as ‘the 
economy approaches full employment, but 
the effect of these differences on an appro- 
priately computed target ‘‘full-employ- 
ment” unemployment rate are slight. 

3. The increased female participation 
has occurred primarily because each suc- 
cessive female cohort is displaying an 
increased attachment to the labor force. 
This trend among the younger cohorts 
should result in a decline in the labor 
turnover among women on average. 
Nevertheless it will also bring on a de- 
terioration in the position of women in the 
labor market unless occupational segrega- 
tion is ended. 

4, Occupational segregation is cur- 
rently the major culprit in raising women’s 
unemployment rates above those of men. 
However, the rigor of occupational 
segregation is affected by the degree of 
slackness in the economy. The persistence 
of a high level of demand might be expected 
to reduce occupational segregation by sex 
below its historical levels. Moreover, 
policies to open up jobs to women will have 
a better chance of success in an economy 
where there is not a sizeable excess supply 
of men. 


I. Turnover, Group Unemployment Rates, 
and Average Unemployment Rates 


In this section we demonstrate that 
women’s higher turnover rates, under 
present conditions of sex segregation and 
slack in the labor market, contribute rela- 
tively little to women’s unemployment 
rates and little to overall unemployment 
rates. We also show that if sex segregation 
of the labor market were diminished, 
women’s higher turnover rates would be- 
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come more important in creating a dif- 
ferential between men’s and women’s 
unemployment rates, but paradoxically, the 
contribution of women’s high turnover 
rates to average unemployment rates would 
still be minor. 

The relationship between turnover, sex 
segregation, and unemployment rates can 
be seen most clearly by first assuming a 
situation in which the size of the labor force 
and the number of job slots are constant, 
allowing us to abstract from the influence of 
changing demand and supply conditions. 
These assumptions imply that a separation 
of a person from a.job creates a net addition 
to vacancies and unemployment si- 
multaneously. Whether the labor market is 
segmented or unsegmented by sex, the im- 
pact of an additional separation from a job 
on the total number of unemployed people 
will depend upon the length of time the job 
opening remains unfilled. If every separa- 
tion were immediately followed by an ac- 
cession, the rate of unemployment would 
be entirely unrelated to the separation rate. 
If, on the other hand, there were a delay of 
M months between a separation and the ac- 
cession which filled the resulting vacancy, 
then each extra separation per month 
would add M to the number of unemployed 
persons. Whatever the value of M 
(Bergmann has estimated that it is on the 
order of .3),? the addition to the number of 
unemployed persons caused by additional 
separations is equal to the number of addi- 
tional vacancies so caused. (Under our 
assumption of constant size labor force, 
knowing the rate at which women enter and 
leave the labor force will not provide addi- 
tional information about their unemploy- 
ment rate beyond that provided by knowing 
the rate of their separation from jobs.) 

But what is the impact of a turnover on 
group unemployment rates? Maintaining 
our assumption that no job slots are created 


®This 2stimate of the average length of completed 
periods of vacancy was made by running the simula- 
tion model described in Bergmann, in which the 
parameters were fitted to track the unemployment 
rate, unemployment durations, and vacancy data of 
1969-73. 
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or destroyed and that the number (although 
not the personal identity) of those in the 
labor force remains constant, let us 
consider two extreme cases: 


CASE A: There is perfect sex segregation 
of jobs and job hunters. Consider the effect 
of an extra female separation on women’s 
unemployment rates if women are off by 
themselves in a walled-in corner of the 
labor market. That extra separation cuts 
both ways: it has the effect of creating a 
newly unemployed woman, but it also has 
the almost offsetting effect of opening up a 
vacancy into which some other unem- 
ployed woman will very shortly go. The 
women’s unemployment rate will be af- 
fected very little if M is small, and men’s 
unemployment rates will be affected not at 
all. 


CASE B: Gender identity is irrelevant in 
the labor market. If both sexes are compet- 
ing for whatever vacancies open up, then 
an extra separation by a women will open 
up a vacancy which very shortly may be 
filled by a man. In this case, the extra 
woman’s separation is likely to increase 
women’s unemployment rate to a far 
greater extent than was true in the first 
case. Furthermore, the extra woman's 
separation also has the effect of decreasing 
the unemployment rate of men. However 
average unemployment rates will be af- 
fected only by vacancies. 

More formally, under our assumptions 
unemployment rates in the perfect segrega- 
tion case can be represented by 


(3) U: ={(LF, — D; (1 — v,) VLE; 
i = male, female 


where LF; is the size of the women’s (or 
men’s) labor force, D; is the number of 
persons employers would like to have in fe- 
male (or male) occupations, and v; is the va- 
cancy rate for female (or male) jobs. In this 
case, the difference between women’s and 
men’s unemployment rates will primartly 
reflect different supply-demand imbalances 
in the men’s and women’s markets. In the 
perfect integration case, the ratio of 
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women’s to men’s unemployment rates 
will, in the steady state, be equal to the 
ratio of the women’s average flow into 
unemployment from job separations to the 
men’s average flow, so that 
(4) Ow _ Se U ~ Uo) 

Un Sin (1 — Un) 
where the s; are the separation rate for 
women or men. In this case, the separation 
rates are the primary determinant of rela- 
tive unemplcyment rates. In either case, 
the average unemployment rate U will then 
be 


U = (LF, + LF, — DO — vVW(LF, + LFy) 


where D represents total job slots and v the 
average vacancy rate. Labor turnover be- 
comes an important determinant of the 
unemployment rate as the number of job 
slots approach the size of the labor force 
and as the duration of vacancies increase. 

While it is true that increased female par- 
ticipation brings on an increase in the 
average turnover rate, the extent of the 
damage to the unemployment rate may be 
judged from the results of a simulation done 
earlier by Vickery. She assumed women’s 
mobility patterns remained unchanged but 
that occupational segregation was 
considerably reduced. Using the 1976 labor 
force composition and allowing an increase 
in demand which would bring the adult 
white male unemployment rate down to 2.3 
percent resulted in a total unemployment 
rate of 3.9 percent, which is only slightly 
higher than the 3.8 percent witnessed in 
1966.3 


II. The Age-Specific Characteristics 
of the Female Labor Force 


Although women of all ages have been 
increasingly prone to participate in the 


3The adult white male unemployment rate fell 
considerably further, to 1.9 percent in 1968 and 1969. 
For the simulated adult unemployment rates, see 
Vickery. In the above target rate, the unemployment 
rate for teenagers was assumed to be the same as in 
1966. If occupational segregation were not assumed to 
change, the target unemployment rate would have 
risen to 4.2-percent. 
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labor force, the influx of women into paid 
work has occurred largely through the in- 
troduction of successive female cohorts 
characterized by considerably greater par- 
ticipation rates than earlier cohorts have 
shown. While total female participation 
rates increased 24 percent from 1961 to 
1976, the participation rate of women under 
30 increased 42 percent and the rate of 
women 30 and over increased 13 percent. 
The increased market work of younger 
women has been particularly potent in its 
impact on the labor force because it has 
coincided with the entry of the ‘‘postwar 
baby boom”’ children into the labor market, 
a demographic occurrence that began in the 
mid-1960’s and will continue until 1980. 

The participation patterns of younger 
women indicate that women’s attachment 
to the labor force is growing. To the extent 
that this is true, we should expect the 
women’s average rates of labor turnover to 
decline, which provides a double-edged 
outcome—frictional unemployment among 
women will decline, but women workers 
will no longer provide a buffer stock of 
workers to cushion the swing in the unem- 
ployment rate. 


Ill. Prospects for the Desegregation 
of Occupations 


With the continued heavy inflow of 
women into the labor market, improving 
the opportunities for women’s employment 
becomes an increasingly important part of 
an overall strategy for reducing the eco- 
nomic waste and personal loss associated 
with high unemployment rates. While some 
of the increasing numbers of women who 
want to work are being absorbed by 
increases in employment in the traditional 
“women’s ghetto’’ occupations, placing 
heavy reliance on that solution would, in 
the unlikely event it succeeded, invariably 
bring a deterioration in women’s wage posi- 
tion relative to men. Women coming into 
the labor market must be accommodated 
increasingly by opening up jobs previously 
closed to them in the professional, 
technical, managerial, administrative, and 
crafts occupations. 
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Some progress in occupational de- 
segregation is already occurring. In the 
five years since 1972, increased employ- 
ment of women in professional, technical, 
managerial, administrative, and crafts jobs 
accounted for 57 percent of the 3.6 million 
increase in total employment of women. In 
this time the proportion of women among 
professional and technical workers has 
risen from .39 to .43 and among managers 
and administrators from .18 to .22. The 
rapidly rising enrollments during the past 
decade of women in business, medical, and 
law schools, and other professional degree 
programs indicate that the pool of workers 
eligible fer these jobs is increasingly popu- 
lated by women. As a consequence, we 
should expect to see the percentage of 
women in these occupations progressing 
toward 50 percent. On the other hand, the 
percentages of women in blue collar jobs 
are not changing appreciably. They remain 
very low—particularly for craftsmen and 
foremen, where since 1972 the proportion 
of women has gone from .04 to .05. 

It is important to note that the progress 
that has been made in the desegregation of 
occupations has taken place in the face of 
slack demand, and despite the fact that the 
government agencies charged by law with 
enforcing nondiscriminatory employment 
practices are judged to have been of very 
low efficacy by the Civil Rights Com- 
mission and most other observers. Market 
forces—the increasing availability of 
women and the increasing gap between 
men’s and women’s pay—have been work- 
ing in this direction and the changing ideas 
concerning the place of women in the labor 
market have also no doubt had some effect. 
If in the future a better enforcement effort 
is mounted, along with a monetary and 
fiscal policy which has the effect of 
eliminating slack more rapidly, it would not 
be unreasonable to expect quite rapid 
progress in occupational desegregation. 


IV. Policy Implications and Prescriptions 
We have argued here that higher 


turnover rates of women cannot be used to 
justify upward revisions of unemployment 
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targets now that the rate of women partici- 
pating in the labor market has increased. 
Instead, it is our contention that occupa- 
tional segregation is the primary cause of 
higher women’s than men’s unemployment 
rates, and that occupational segregation 
can be attacked successfully. 

Progress against occupational segrega- 
tion will mean a reduction of the in- 
flationary pressure associated with a 
given level of the average unemployment 
rate. In past periods, when unemployment 
rates have diminished, tightness has 
developed first in those parts of the labor 
market which have been_the traditional 
preserve of white males. Policies which 
serve to increase the number of workers 
whom employers are willing and able to 
hire for traditionally white male jobs will 
spread around the slack in the labor market 
more evenly, and thus will permit lower 
levels of unemployment corresponding to a 
given degree of tightness in supply. A 
policy which successfully works towards 
the reduction in occupational segregation 
will leave more ‘‘room’’ for the action of 
policy instruments in raising the demand 
for goods and services. The action of the 
latter will in turn make occupational de- 
segregation easier. 

Programs designed to counter supply- 
side problems in the labor market must also 
be geared to reducing women’s unemploy- 
ment rates. The low degree of improvement 
in women’s employment in crafts jobs—13 
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percent of all jobs currently—treflects the 
fact that women have been passed over as 
candidates in the more desirable employ- 
ment and training programs, in spite of the 
fact that 41 percent of families below the 
poverty level in 1976 were single parent or 
single person households, where the parent 
or single person was an able bodied woman 
of working age. 

An unemployment policy which consists 
of a judicious package of measures-—to 
reduce slack, reduce occupational segrega- 
tion and reduce the number of people 
without marketable skills—will improve 
the welfare of the currently disadvantaged 
groups, while continuing to provide white 
males with low unemployment rates. If car- 
ried on with sufficient skill and vigor, such 
a policy might well lead to lowering average 
unemployment rate targets rather than rais- 
ing them. 
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DISCUSSION 


BARRY CHiswick, Hoover Institution, 
Stanford University: R. Christopher Lingle 
and Ethel Jones are concerned with the 
recent increase in the ratio of adult female 
to adult male unemployment rates. Using 
data on ninety-nine SMSAs from the 1960 
and 1970 Censuses of Population, and a set 
of quite reasonable explanatory variables, 
they estimate equations to explain the un- 
employment rate of adult women. 

They find no structural change from 1960 
to 1970 in the cross-section female unem- 
ployment rate equations, once they allow 
for the non-linear effect of male unemploy- 
ment rates. Thus some of the rise in the 
ratio of female to male unemployment rates 
is due to lower unemployment rates for 
both sexes in 1970, and the smaller cyclical 
sensitivity of the female rate. Unfortu- 
nately, they estimate the effect of the 
change from 1960 to 1970 of only one 
explanatory variable, the male unemploy- 
ment rate, and changes in other variables 
may have been important. 

Lingle and Jones also find that the greater 
the relative importance of the *‘male inten- 
sive”? industries the higher the female 
unemployment rate. They do not note, 
however, that male intensive industries 
have declined in relative importance as a 
source of male employment in recent 
decades. Thus I would suspect that the 
unemployment rate of men across SMSAs 
may be related positively to the relative im- 
portance of male intensive industries. 
Moreover there is an important, but often 
misunderstood, difference between the 
concepts of the male intensiveness of an 
area’s industrial structure and the extent of 
sex segregation of employment in the area. 

Perhaps the most important secular fac- 
tor in female unemployment is the rise in 
the relative importance of married women 
in the female labor force. Is the effect of 
marital status attributable to the greater 
movement of married women in and out of 
the labor force? This hypothesis could have 
been pursued by adding labor force attach- 
ment variables. The 1960 and 1970 Census 
micro data tapes include information on 
labor force status in the reference week (the 
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variable used by Lingle and Jones), weeks 
worked in the previous year, and whether 
the person worked five years ago. Thus 
variables could be constructed for the pro- 
portion of adult women in the labor force in 
the reference week in each SMSA that were 
employed last year and five years ago. 

Cynthia Lloyd and Beth Niemi are 
concerned with ‘‘whether the elasticity of 
labor supply with respect to employment 
conditions ... has changed over time.” 
They estimate the elasticity of age-sex 
specific civilian labor force participation 
rates (LFPR) with respect to the overall 
unemployment rate (UN), real average 
hourly earnings (REAL), and the relative 
importance of female-intensive industries 
in the economy (EMPW). They use quar- 
terly data for two subperiods, 1956—65 and 
1966-76. 

They conclude that there has been a nar- 
rowing of sex differences in procyclical 
labor force participation. That is, women’s 
procyclical sensitivity to the probability of 
employment and wages has not changed, 
while for men, particularly young men, it 
has increased. However they offer no 
theoretical explanation for their findings. 

The labor force status questions in the 
CPS were revised in 1967 in a way that may 
have significantly altered sex differences in 
unemployment, and hence in the labor 
force participation rate. It is not clear 
whether the Lloyd-Niemi findings are a 
result of this change in the survey instru- 
ment. Their hypothesis could have been 
tested by including interaction terms for a 
continuous time variable with both UN and 
REAL in each subperiod or, in an equation 
computed for the entire period, the interac- 
tions of a continuous time variable and a 
post-1967 dummy variable with UN and 
REAL. 

It is now well established that the overall 
unemployment rate has undergone a sec- 
ular drift and is an inferior cyclical index. 
It also introduces a simultaneous equation 
bias, which is particularly severe for adult 
women. For example, an exogenous de- 
cline in fertility raises the attachment of 
women to the labor market, alters the fe- 
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male unemployment rate, and hence 
changes the overall unemployment rate. 
The ‘‘prime-age’’ male unemployment rate 
is a better cyclical index. 

Clair Vickery, Barbara Bergmann, and 
Katherine Swartz assert that occupational 
segregation is ‘‘the major culprit in raising 
women’s unemployment rates above those 
of men” and they belittle the impact of the 
greater interlabor force mobility of women. 
These assertions apparently conflict with 
the data. 

Women are disproportionately employed 
in service and white collar jobs in which the 
unemployment rate is relatively low for 
both sexes. If occupational segregation 
causes greater unemployment among 
women by decreasing the probability of 

finding a job, we should have observed that 
` the increased female participation is 
associated primarily with a longer duration 
of their unemployment. Yet the higher fe- 
male rate appears to be due to a greater in- 
cidence of unemployment. 

In the last low unemployment year, 1973, 
the unemployment rate of adult women 
exceeded that of adult men by 1.6 
percentage points. When unemployment 
rates are computed excluding unemployed 
new entrants and reentrants to the labor 
force from the data, the women’s rate 
exceeds the men’s rate by only 0.2. If we 
also exclude unemployed voluntary job 
leavers from the labor force data, the 
resulting unemployment rate (for job 
losers) for women is less than the rate for 
men by 0.2. (See Economic Report of the 
President, 1975, p. 103.) 

It would seem that the occupational dis- 
tribution of women in the economy tends to 
lower their relative unemployment rate, 
while their greater interlabor force mo- 
bility tends to raise it. 


MARIANNE A. FERBER, University of 
Illinois: The topic for this session, ““The Ef- 
fects of Increased Labor Force Participa- 
tion of Women on Macroeconomic Goals,” 
is of considerable interest to both scholars 
and policymakers. Particularly crucial (to 
those who have not defined unemployment 
out of existence) is the question whether 
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the continued influx of women into the 
labor market requires an adjustment in the 
definition of full employment. Equally im- 
portant is the question of whether a higher 
female proportion in the labor force makes 
it more difficult to achieve both an accept- 
ably high rate of employment and low rate 
of inflation at the same time. 

The Clair Vickery, Barbara Bergmann, 
and Katherine Swartz paper squarely ad- 
dresses both these issues. They argue 
persuasively that the higher turnover rate 
of women raises unemployment only 
moderately in a tight labor market and 
hardly at all in a slack labor market. 
However they recognize that a level of de- 
mand sufficiently high to permit the em- 
ployment of continuously increasing num- 
bers of women in ‘‘female’’ occupations 
would cause inflationary pressures in 
‘‘male’’ occupations. The breakdown of oc- 
cupational segregation is the solution they 
suggest. 

This analysis of the problem and the 
prescription for a solution both appear 
sound, At the same time their reading of 
recent developments is rather optimistic. 
The proportion of women among 
professional and technical workers has 
increased, but substantial segregation 
within that category continues. The rising 
enroliments of women in business, medical, 
and law schools is impressive, but progress 
toward 50 percent in an occupation is found 
to be far slower than progress toward 50 
percent among entrants. 

While neither of the other papers focuses 
directly on the effect of the influx of women 
on macroeconomic goals, each is relevant 
to the relation of the female labor supply to 
the unemployment rate. 

The Cynthia Lloyd and Beth Niemi paper 
is primarily concerned with sex and age dif- 
ferences in the elasticity of labor supply, 
and focuses largely on the importance of 
the sex composition of the demand for 
labor. They conclude that there has been a 
shift in demand for labor over the business 
cycle and secularly which is favorable to 
women and unfavorable to men. The 
tendency for male employment to vary 
procyclically in more recent years is largely 
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explained by this change, as is the decline 
in procyclical variation of female employ- 
ment. 

There is no reason for questioning the 
facts. Industries traditionally employing 
women have expanded relative to others 
and tend to be less prone to cyclical fluctua- 
tions. It is not clear, however, whether the 
causal relationship is as one-sided as im- 
plied in this paper. Could it be that the in- 
creasing tendency for women to remain in 
the labor force results in a (relative) decline 
in their wages during a recession while em- 
ployment remains relatively high? This sub- 
ject remains to be investigated. Could it be 
that the continuing influx of women into the 
labor market contributes to the expansion 
of female occupations? The decline of (rela- 
tive) wages in these occupations tends to 
support this hypothesis, as does the secular 
increase in female relative to male unem- 
ployment. 

The R. Christopher Lingle and Ethel 
Jones paper investigates what they call the 
apparent worsening of female compared to 
male unemployment and concludes there 
has been no structural change in the rela- 
tionship. Four troublesome questions arise. 
First, they conclude there has been no 
significant structural change because none 
of the parameters have changed sig- 
nificantly. There may, however, be a sig- 
nificant change in the constant. Hence, 
while the conclusion is justified that the 
slope remained the same, there may have 
been an upward shift nonetheless. Second, 
a previous study by myself and Helen 
Lowry in Signs: Journal of Women in Cul- 
ture and Society, Spring 1976, found that 
change in military forces significantly af- 
fects the ratio of female to male unemploy- 
ment. As it happens there was a decrease of 
about 250,000 in military forces in 1970 
(while the decrease in 1960 was only about 
25,000) which would cause male unemploy- 
ment to be unusually high that year. Third, 
attributing higher unemployment to the 
increased participation of married women 
as opposed to single women is difficult to 
substantiate empirically since the two are 
highly correlated. Fourth, while the 
parameter for male unemployment did not 
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increase significantly, it did increase. It is 
altogether plausible that had the change 
been tested over a longer period of time, 
say since 1950, or 1945, it would have been 
significant. 

Thus, the evidence that there has been no 
change in the relationship between female 
and male unemployment has not increased 
relative to that of males is not fully convinc- 
ing. Nor is it clear that it is primarily fa- 
vorable developments on the demand side 
that have made possible the absorption of 
increasing numbers of women in the labor 
market. Hence Vickery, Bergmann, and 
Swartz’s emphasis on appropriate policies 
to reduce occupational segregation and 
maintain overall high employment rates is 
entirely warranted. 


RALPH E. SMITH, The Urban Institute: 
The fundamental issue suggested by the 
title of this session is whether the feminiza- 
tion of the labor force should lead to a re- 
duction in our macroeconomic goals re- 
garding unemployment. The three papers 
presented here each deal with specific 
aspects of women’s labor market activities 
in recent years, but only the paper by 
Clair Vickery, Barbara Bergmann, and 
Katherine Swartz (V-B-S) addresses the 
unemployment goal issue. Rather than 
commenting on the theoretical and 
measurement problems in each of these 
papers, I will focus my remarks on the 
general theme of this session. 

A logical starting point is to enumerate 
the potential mechanisms by which higher 
aggregate unemployment could result from 
women’s increased labor force activity. 
Then research can address methods of deal- 
ing with each. I can think of four con- 
tenders. 

First, women usually have had a higher 
unemployment rate than men. The simple 
standardization adjustments criticized by 
V-B-S implicitly assume that for a given 
level of aggregate demand this difference is 
immutable. This, of course, is unlikely. For 
example, if women’s labor force attach- 
ment increases and if occupation segrega- 
tion is reduced, the difference would nar- 
row. 
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Second, even if the female-male unem- 
ployment gap were eliminated, the sheer 
size of the increase in the total labor supply 
resulting from women’s increased partici- 
pation could lead to higher unemployment 
for both women and men. Fiscal and 
monetary policies may not have been 
sufficiently stimulative to absorb the addi- 
tional labor supply. This is a more plausible 
link between higher aggregate unemploy- 
ment and the behavior of women. 
However, this argument deals with unem- 
ployment achieved, not the goal. Since the 
economy’s potential grows more rapidly as 
more women come into and remain in the 
labor force, this is an argument for increas- 
ing the employment target, not the unem- 
ployment target. 

Third, macroeconomic planners are 
probably basing their aggregate demand 
policies on inadequate labor supply 
forecasts. If potential GNP is growing more 
rapidly than they anticipate, then the plan- 
ners, not the women, should be blamed. 

The first three hypotheses suggest that 
increased female labor force size could 
make it more difficult to achieve lower ag- 
gregate unemployment. My fourth 
hypothesis is that policymakers consider 
lower unemployment a less desirable goal 
when there are more women in the labor 
force. Sexism is not necessary to support 
this hypothesis. One of the benefits of being 
in a multi-earner family is that family in- 
come is less affected by an individual’s job 
loss. The increase in participation by wives 
acts aS an income stabilizer, possibly 
reducing the hardship associated with the 
unemployment of either the husband or the 
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wife. On the other hand, more wives in the 
labor force may make families more de- 
pendent on the labor market and less capa- 
ble of filling their needs within the non- 
market economy. Furthermore, many more 
women are now in the labor force because 
they must support themselves. Thus 
policymakers may be in error if they are 
assuming that higher unemployment is now 
less serious. 

Although sexism on the part of 
policymakers is not necessary to support 
this hypothesis, sexism may well exist. 
Policymakers may view women’s labor 
market activity as less important than that 
of men and consequently view their lack of 
employment less seriously. I think an 
extremely fruitful area of research is the 
cost of female unemployment. Is there any 
justification for viewing women’s unem- 
ployment as less serious than men’s? 

I believe. that all four hypotheses help 
explain why women’s increasing labor 
forces participation has resulted in higher 
unemployment in recent years. More re- 
search than has been reported here will be 
required to assess the relative importance 
of these factors and, more importantly, to 
forecast the outlook for the future. 

But it should be stressed that, even if the 
female-male unemployment gap were 
eliminated, three of the explanations of the 
increased difficulty in achieving low unem- 
ployment would remain. Sharp increases in 
female participation, especially if unan- 
ticipated, may make it harder for 
macroeconomic policy to work, and may 
make policymakers less anxious to try very 
hard. 


PROBLEMS OF REGIONAL ECONOMIC DEVELOPMENT 


Planning for a Resource-Rich Region: 
‘The Case of Alaska 


By Davip T. KRESGE and DANIEL A. SEIVER* 


Development of the nation’s natural 
resources, particularly its energy 
resources, has become a matter of increas- 
ing concern in recent years. One cause for 
concern is that such developments are 
frequently of large scale and can have 
major impacts on the region in which the 
resource is located. We report on a model 
which has been developed to estimate the 
regional economic impacts of resource 
development and, more specifically, eval- 
uate regional policies designed to deal with 
these impacts. The model is used to analyze 
the situation confronting Alaska as its pe- 
troleum resources are developed to meet 
the nation’s energy needs. The results ob- 
tained from the Alaska model are of direct 
. Interest because Alaska is such a prominent 
part of the overall U.S. energy picture. In 
addition, Alaska offers an excellent labora- 
tory for a general analysis of the resource 
development process. Although the mag- 
nitudes of the development projects in 
Alaska are unusually large, this does not 
change the nature of the process; it merely 
makes the impacts easier to identify. 

We give below a brief description of the 
structure of the Alaska model, along with a 
few summary statistics from historical 
situations. The model is then used to 
examine the implications of several major 
fiscal policy strategies available to the 
state. Finally, some tentative guidelines are 
offered for the design of effective policy 


*Associate director, Harvard-M.I.T. Joint Center 
for Urban Studies, and faculty research fellow, Na- 
tional Bureau of Economic Research, Inc.; and 
assistant professor of economics, University of Alaska 
(on leave). This work was supported by the National 
Science Foundation. Assistance from Edward Porter, 
Scott Goldsmith, and Michael Scott is gratefully ac- 
knowledged. 
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strategies in regions experiencing major 
resource developments. 


I. An Alaska Mode?! 


We have divided the regional economy 
into ‘‘export’’ and ‘‘residentiary’’ sectors. 
Production levels in the export sectors are 
specified exogenously, since output is 
constrained either by the availability of 
natural resources or by federal policy deci- 
sions.2 Outputs in the residentiary indus- 
tries are determined by Alaska incomes, 
prices, and other local demand conditions. 
Employment in each industry is calculated 
from a labor requirements function, or in- 
verse production function. The Alaskan 
price level is determined jointly by U.S. 
consumer prices (almost all Alaska 
consumer goods are imported) and by local 
demand conditions. Alaska personal in- 
come consists chiefly of wages and salaries 
(sector wage rates are functions of U.S. 
wages and local conditions). Subtracting 
federal and state income taxes, as de- 
termined by the fiscal model, and deflating 
by the Alaska price level produces an esti- 
mate of real disposable personal income, 
which is the key variable determining the 
outputs of the nonexport industries. 

In terms of its general structure, our 
model is similar to the regional model 
archetype presented by Norman Glickman. 
The population and fiscal submodels, 
however, go well beyond most regional 
model specifications. In the population 


1A complete description of the model structure is 
given in Kresge et al. The data sources are described 


in Kresge (1974a, b). 


?The principal export sectors are: petroleum; agri- 
culture, forestry, and fisheries; fish processing; wood 
and paper products; and the federal government. 
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model, for example, the amount of civilian 
net migration to the state is determined 
endogenously as a function of Alaska em- 
ployment growth and income in Alaska 
relative to the United States as a whole.’ 
Thus rapid employment growth attracts 
substantial migrants, particularly if the new 
jobs pay high wages (for example, oil 
pipeline construction). This relationship is 
quite strong over the historical period, and 
has been reconfirmed by the experience 
during the pipeline construction period 
1974-76. Migration flows keep Alaskan in- 
comes from diverging excessively from 
U.S. levels.4 The demographic model in- 
corporates an age-sex-race distribution of 
the state’s population, which when 
combined with a set of (exogenous) age- 
sex-race-specific fertility and mortality 
rates, and a standard aging process de- 
termines the natural increase of the popula- 
tion. 

The Alaska model has a detailed fiscal 
sector in which each major source of 
revenue Is estimated as a function of the tax 
structure and the relevant measure of eco- 
nomic activity. Government expenditures 
are modeled by functional category, each of 
which has an associated employment 
intensity. The level of total state govern- 
ment expenditures is a key policy variable 
which is specified by the. policy alternative 
being analyzed. Local government 
revenues are also modeled by major 
source. State revenue sharing, a key 
component of local revenues, is explicitly 
incorporated. Total local government ex- 
penditures are assumed to be equal to 
revenues. 

The seventy-five stochastic equations in 
the model have been estimated using or- 
dinary least squares (OLS) with annual data 


3The precise income variable is the lagged ratio of 
real per'capita disposable personal income in Alaska to 
the equivalent U.S. measure. Net migration is 
allocated to age-sex groups based on 1970 Census pat- 
terns. For additional detail, see Seiver. 

4Alaska real wages can remain above U.S. real 
wages indefinitely, given migration costs, imperfect 
and costly information, and certain Alaska climatic 
disamenities. 

iFor additional detail, see Goldsmith. 
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TABLE I—MEAN ABSOLUTE PERCENT ERROR 
(MAPE; STATISTICS—ALASKA MODEL 


Variable MAPE 
State revenues 1.05 
Gross output 2.35 
Total employment 2.49 
Personal income 2.82 
Population 3.63 


for the period 1961-74.° Using the true 
values of exogenous and policy variables, 
the model was simulated over the 1964—74 
period, which was characterized by rela- 
tively steady economic growth culminating 
in a full-scale boom resulting from oil 
pipeline construction. The mean absolute 
percent errors (MAPE) of the key 
endogenous aggregates for this period are 
presented in Table 1. Although there are no 
official standards to judge the model's his- 
torical accuracy, these MAPE statistics are 
not greatly different from those reported for 
other regional models.” This model has 
been used to generate the policy simula- 
tions which are discussed below. 


II. Fiscal Policy Strategies 


There is little question that the future 
growth of the Alaska economy will be 
dictated largely by the rate of development 
of Alaska’s petroleum resources.’ Within 
this general setting, however, the state has 
a wide range of policy options that it can 
use to influence the pattern and, to some 
extent, the pace of economic expansion. 
Perhaps the single most important decision 
confronting the state of Alaska concerns 
the extent to which revenues derived from 
nonrenewable resource development are 


Data availability occasionally reduced the sample 
period to 1964-74. Two-stage least squares with prin- 
cipal components (7SLSPC) was also tried, producing 
results quite similar to OLS. 

TSee Glickman, pp. 164-65. 

8Our basic petroleum development scenario (includ- 
ing a constant real price of oil) relies heavily on the 
Federal Energy Administration. The effects of alterna- 
tive assumptions, such as a falling real price of oil, and 
more rapid petroleum development are discussed in 
Kresge et al. 
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TABLE 2—SELECTED SIMULATION RESULTS: ALASKA MODEL 


Real 
Disposable 
Personal State 
Income, State Accumulated 
Population Employment (1967 Expenditures Surplus 
(000s) (000s) $ billions) ($ billions) ($ billions) 
1975 405 199 1.24 0.78 0.38 
Case 1: 25 Percent 1980 487 239 1.66 2.19 87 
Savings Rate 1985 576 277 2.06 4,23 2.18 
1990 633 300 2.41 4.57 3.75 
Case 2: 50 Percent 1980 479 234 1.63 2.04 1.38 
Savings Rate nondeclining 1985 564 271 2.02 4,01 4.00 
real per capita expenditures 1990 659 321 2.59 5,58 4.85 
Case 3: 6 Percent 1980 455 218 1.5] 1.51 2.53 
Growth in real per 1985 495 232 1.72 2.54 12.32 
capita expenditures 1990 619 310 2.49 5.22 21.42 
Case 4: 8 Percent 1980 460 221 1.54 [.61 2.35 
Growth in real per 1985 520 248 1.84 3.15 10.26 
capita expenditures 1990 718 373 3.00 8.08 10.19 
Case 5: 50 Percent 1980 487 239 1.69 2.08 1.16 
Reduction in 1985 582 280 2.11 4.17 2.73 
personal income tax 1990 690 336 2.74 5.91 1.29 


set aside for use when the resource is 
exhausted. Alaskans ‘have already voted to 
divert a minimum of 25 percent of oil roy- 
alties into a permanent fund, the principal 
of which cannot be spent on current ac- 
count. 

When the Alaska model is used to simu- 
late the effect of a 25 percent savings 
policy, the economy is projected to grow 
throughout the entire period to 1990 but the 
growth is very unsteady (Case 1). Employ- 
ment, for example, increases at 5.2 percent 
per year from 1978-85, but only 1.6 percent 
per year for 1985-90.° By holding to a fixed 
savings rate, the state discards the possi- 
bility of using fiscal policy to stabilize 
Alaska’s long-run growth path. The level of 
operations in the petroleum industry would 
be the primary determinant of economic 
activity in Alaska. In fact, this. type of 
passive state fiscal policy, by causing state 
spending to move in tandem with petroleum 
activity, will actually accentuate the fluc- 


®*Selected simulation results are presented in Table 
2. Users of large scale simulation models are often 


buried by reams of ‘output’ and some economists. 


consider this a fitting punishment. Others may wish to 
see more, and are referred to Kresge et al. 


tuations caused by varying rates of petro- 
leum development. 

A fixed savings policy, in addition to 
increasing the magnitude of economic fluc- 
tuations, becomes untenable by the late 
1980’s. State revenues level off and then 
begin declining after 1985 as production 
from Prudhoe Bay passes its peak. With 
revenues declining and with a fixed savings 
rate, state spending falls, and real state 
spending per capita drops by 15 percent 
between 1985 and 1990. The implied drop in 
the level of government services being pro- 
vided to Alaska residents is likely to make 
this policy politically infeasible, as well as 
economically imprudent. 

To avoid some of the problems 
associated with a fixed savings rate, the 
state could set aside more in earlier years in 
order to have funds available to sustain 
spending in later years. To simulate the ef- 
fects of this type of policy, it is assumed 
that 50 percent of royalties are saved during 
those years when it is possible to do so 


‘without having to cut back on real state 


spending per capita (Case 2). In later years, 
when petroleum revenues begin to decline, 
the savings rate is gradually reduced in 
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order to keep real state spending per capita 
from declining. 

With this policy, higher levels of state 
spending are supported in the later years by 
the earnings on the permanent fund, which 
reaches more than $5 billion compared to 
$3 billion with a 25 percent savings rate. By 
saving a larger proportion of petroleum 
earnings in the early years, the state 
converts a temporary surge in revenues 
into a continuing income stream. This has 
the effect of moderating the employment 
growth rate in the 1978-85 period and pro- 
ducing much stronger growth of 3.5 percent 
a year from the period 1985-90. This is 
clearly a much less erratic growth path than 
that achieved under a 25 percent savings 
rate. 

While the 50 percent savings rate damps 
some of the more extreme fluctuations, it 
does not lead to the accumulation of 
sufficient balances to completely eliminate 
the problems caused by ‘‘boom-bust’’ 
resource developments. By 1985, the sav- 
ings rate has begun to fall below 50 percent 
in order to sustain public services, and by 
the end of the period, the state will be 
confronted with the uncomfortable pros- 
pect of having to cut back on public 
services, raise taxes, or draw down the 
balances accumulated in the ‘permanent’ 
fund. Thus the savings-expenditure policy 
considered here cannot be maintained 
indefinitely, though it is much more viable 
than the fixed 25 percent savings rate. 

Under either of the fiscal policy options 
considered thus far, spending patterns in 
the years immediately after the completion 
of the trans-Alaska oil pipeline set the stage 
for the state’s eventual fiscal difficulties. 
Because of the tremendous surge of state 
petroleum revenues (from $0.5 billion in 
1977 to $1.4 billion in 1980, and $2.8 billion 
in 1983), and even with a 50 percent savings 
rate, real per capita state expenditures are 
projected to more than double between 
1977 and 1983. With production from 
Prudhoe Bay, and hence state revenues, 
expected to start declining in the mid- 
1980’s, the increase in spending is simply 
not sustainable in the long-run. Perhaps 
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even more importantly, the surge in state 
spending accelerates the pace of economic 
activity and attracts more people into the 
state. The model projects an increase of 
75,000 in Alaska’s population between 1977 
and 1980, two-thirds of which is induced 
interstate migration. 

A larger population combined with a 
higher level of per capita spending could 
drive state expenditures so far above cur- 
rent revenues that the entire ‘*permanent’’ 
fund could be exhausted in just a few years. 
One way of dealing with this problem 
would be to undertake severe austerity pro- 
grams in the late 1980’s by curtailing public 
services, cutting government employment, 
and raising taxes. An alternative approach 
would be to deal with the initial source of 
the problem, namely, the surge in state 
spending in the late 1970’s. If state spend- 
ing were to grow steadily instead of follow- 
ing the fluctuations in petroleum revenues, 
this would help stabilize the economy and 
would also allow the state to accumulate a 
much larger fund to support the long-run 
demands for public services. Since some of 
the accumulated surplus would be used in 
later years to sustain long-run growth, this 
fund might more appropriately be termed a 
state growth fund rather than a permanent 
fund. 

Two simulations (Cases 3 and 4) were 
carried out using a policy of steady growth 
in real state expenditures per capita; al- 
ternative growth rates of 6 and 8 percent a 
year were used. With either growth rate, 
the Alaska economy seems to end up ina 
stronger position, whether viewed in the 
aggregate or on a per capita basis. The 
overall growth rate is more stable, being 
lower in the earlier years and faster later 
on, and the employment rate is consistently 
higher. On a per capita basis, real dispos- 
able personal income in 1990 is $130—$250 
higher (in 1967 prices) and real state spend- 
ing is as much as $570 higher per person, 
depending on the growth rate used. 

Another important effect of the steady 
expenditure growth policy is a much 
stronger state fiscal position. The balances 
accumulated in the state growth fund would 
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reach $10 billion with an 8 percent spending 
growth rate and more than $20 billion with 6 
percent growth. In the previous case, it 
should be recalled these balances reached 
only $5 billion. By the late 1980’s, it is 
likely that petroleum developments will no 
longer be driving the Alaska economy at 
such a rapid pace. At that time, the very 
large balances accumulated during the high 
growth years will leave the state govern- 
ment in a position to guide the economy 
onto a slower but more sustainable growth 
path. 

It has been frequently suggested that 
some of the petroleum revenues be used to 
reduce state taxes. To examine the impact 
of this policy option, another policy simula- 
tion was run in which personal taxes were 
cut by 50 percent (Case 5). The direct cost 
of such a tax cut is $50 million in 1978, ris- 
ing to $150 million by 1990. However, the 
tax cut also has indirect effects which accu- 
mulate over time and within a few years be- 
come significantly larger than the direct ef- 
fects. The increase in economic activity in- 
duced by the tax cuts creates additional 
jobs, and this, together with the relative 
increase in disposable personal income, at- 
tracts additional migrants to Alaska. State 
spending then has to be increased to meet 
the needs of the larger population (it is 
assumed that the tax cut is not accom- 
panied by a reduction in the average level 
of public services being provided). 

With lower taxes and higher spending, 
the state is not able to accumulate trust 
fund balances nearly as rapidly as before. 
In fact, the growth fund at its maximum is 
less than half as large as the fund achieved 
in the absence of a tax cut. The interest 
earnings on the funds are cut by more than 
$200 million a year. The total cost to the 
state treasury (a total comprised of the 
direct tax cut, the loss of interest income, 
and the increase in spending) reaches $600 
million a year by the end of the projection 
period. The cost is thus three to four times 
as large as the tax cut alone. Furthermore, 
because the potential gains tend to be dissi- 
pated by the increases in population, the 
increase in real disposable personal income 
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per capita in 1990 is only $30, a gain of 
seven-tenths of | percent. Clearly, reducing 
income taxes is not an effective way of 
increasing the economic well-being of the 
average Alaskan. 


HI. Conclusions 


There are several important policy con- 
clusions derived from the Alaska model 
which seem to be generally applicable to a 
region involved in a resource development 
process. These conclusions are robust with 
respect to changes in the underlying 
assumptions concerning the magnitude of 
the development projects, and thus, seem 
to reflect the general nature of the process 
rather than the specifics of the Alaska situa- 
tion: 

Surges in state and local spending dur- 
ing development boom periods accentuate 
fluctuations in the regional economy and 
eventually lead to fiscal difficulties. When 
the pace of development subsides, the 
governments will have to cut back on 
public services, raise taxes, or draw heavily 
on their accumulated surpluses (if any). 
The problems will be particularly severe if 
the resource is exhaustible since, in that 
case, the resource activity will not merely 
level off but will decline. 

An effective policy strategy to achieve 
a sustainable growth path would be to have 
state and local government expenditures 
grow at a Steady rate based on long-run pro- 
jections of revenues. When revenues grow 
at above average rates, the state govern- 
ment should accumulate surpluses that will 
be used in later years to support long-run 
growth. 

Reducing personal income taxes is not 
an effective way of using revenues from 
resource developments to increase indi- 
vidual economic well-being. Induced mi- 
gration quickly dissipates the gains in dis- 
posable personal income per capita. The 
increase in population also requires addi- 
tional: state spending and the total drain on 
the state treasury 1s several times as large 
as the tax cut alone. 
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The Southwest: A Region under Stress 


By LEE BROWN AND ALLEN V. KNEESE* 


The states of New Mexico, Colorado, 
Utah, and Arizona form a region defined 
more by a wide range of common problems 
than by any shared institutional apparatus 
for solving those problems. The Southwest, 
as we term this region, is an arid area with 
its major watershed having an average an- 
nual precipitation of only sixteen inches. It 
is an area of high aesthetic quality with 
spectacular mountains, fertile valleys, and 
sweeping plains. Many of these vistas have 
been preserved in the national parks, 
monuments, forests, wilderness, and other 
federal and state reservations that have 
been established in the region.! It is a 
region whose history was formed largely by 
the force of three distinct cultures-—Indian, 
Spanish, and Anglo—whose modern so- 
ciety retains this tricultural division. Al- 
though some blending of the separate cul- 
tures has occurred, there still exist nu- 
merous towns, villages, and settlements 
which are exclusively within one cultural 
tradition. It is a region of low population 
densities with most of the population 
concentrated in nodes of economic activity 
some distance from one another. 

Of most immediate importance are the 
twin facts that the region contains many of 
the nation’s poorest subsocieties, and the 
region is rich in natural resources, particu- 
larly fuels. An aggregate indicator of the 
first fact is found in the 1976 per capita in- 
come figures for Utah and New Mexico 
which stood respectively at 84 percent and 
83 percent of the national level. More dra- 
matic, however, is the economic condition 
of many of the Indian tribes within the 
region. As an example, the 1970 median 
family income of the 125,000 member Na- 


*Associate professor of economics and director of 
the Bureau of Business and Economic Research, 
University of New Mexico; and professor of eco- 
nomics, University of New Mexico, respectively. 

1The federal government owns approximately 44 
percent of Arizona, 36 percent of Colorado, 33 percent 
of New Mexico, and 66 percent of Utah. 
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vajo tribe of New Mexico, Arizona, and 
Utah is but 32 percent of the national level. 
Further evidence of the disproportionate 
nature of income distribution is found in a 
Gini coefficient of .435 for Planning District 
#1? in New Mexico which ts the northwest 
corner of the state and is the scene of a 
substantial portion of the energy develop- 
ment in the region. This planning district is 
the locus of a 2,155 megawatt power plant, 
a 690 megawatt power plant, numerous coal 
and uranium mines, and construction or 
proposals for construction amounting to ap- 
proximately 3,500 more megawatts of 
electrical generating capacity and seven 250 
million cubic feet per day coal gasification 
plants. 

As for the natural resource reserves of 
the region, the four states contain an esti- 
mated 58 percent of the U.S. ten dollar ura- 
nium reserves,’ over 23 billion short tons of 
coal in the reserve base estimates alone,’ 
much of which is of low sulfur content, and 
the bulk of the nation’s oil shale deposits. 
In addition to these energy fuels, the region 
is the location of substantial deposits of 
copper, molybdenum, iron, gold, silver, oil, 
natural gas, and other resources. 

It is a striking feature of the region that to 
a large degree the subareas within the 
Southwest that contain the poorest popula- 
tions are the same geographical areas that 
contain the bulk of the energy resources. 
This fact has, of course, given rise to 
increasing hopes and expectations that the 
development of these resources will 
provide the vehicle for substantial improve- 
ment in the economic welfare of the 
contiguous populations. 


*Furnished by Craig Bigler, consultant to the Four 
Corners Regional Commission. 

Taken from 1975 Uranium Statistics. The market 
value of uranium oxide has, of course, far surpassed 
the ten dollar figure, but the regional share of the ten 
dollar reserves is representative. 

4For more detail see the authors and M. D. 
Williams. 
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I. The Regional Issues 


There are three regional issues which taken 
together encompass the bulk of the regional 
problems associated with economic 
development in the Southwest. They are 1) 
the environmental preservation issue, 2) 
the resource revenues issue, and 3) the 
water resource issue. Let us briefly 
describe the first two and then concentrate 
on the last problem. 


A. The Environmental Preservation Issue 


The Southwest has long been a principal 
battleground in the conflict between 
development and preservation. There have 
been battles over the once-proposed 
hydroelectric dams to be built in the Grand 
Canyon. More recently, the contest has 
shifted to the large coal-fired generating sta- 
tions that have been proposed throughout 
the region. The 3,000 megawatt Kaiparo- 
wits facility in southern Utah was with- 
drawn in 1976 after a long, bitter, and costly 
regional and national debate. Clearly, this 
issue is not peculiar to the Southwest. Yet 


in this region the issue achieves a sharp ° 


focusing of alternatives which few other 
settings can match. There is no doubt that 
the high visibility and aesthetic quality of 
the region has long served the nation as a 
prime recreational asset. There is also no 
doubt that many of the societies which sur- 
round these resources are economically 
poor and that at the moment their only 
significant opportunity for economic im- 
provement is related to resource develop- 
ment. 

The Southwest has been no more suc- 
cessful than the rest of the nation in finding 
and implementing a policy solution to this 
issue, though the Navajos have recently 
adopted an innovative emissions charge 
system® which has long been advocated as 
an alternative to the existing regulatory 
scheme. In the meantime, each proposed 
development is individually contested at 
considerable cost to all parties. Until a 
developmental direction is firmly charted 
vis-a-vis the degree of environmental pre- 


5See Kneese and Charles L. Schultze. 
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servation and method for achieving it, this 
unresolved issue remains an obstacle to 
economic improvement. 


B. The Resource Revenues Issue 


As resource development in the region 
has increased, so has public interest in tax- 
ing that development. This interest, 
however, is not uniformly distributed 
throughout the region. New Mexico ex- 
tracts the greatest revenues from resource 
extraction, realizing approximately $80 
million in direct taxes in 1975. Colorado on 
the other hand did not even enact a 
severance tax until the 1977 legislative 
session. The different tax schedules reflect 
different taxing philosophies among the 
states and the different condition of the 
various state economies. Utah, for 
example, seems more concerned with in- 
suring actual development of the resources 
and accordingly is wary of imposing taxes 
on resource extraction which might reduce 
the level of extraction. Though a similar 
concern is also expressed in New Mexico, 
it has in many instances been offset by a 
stronger concern that the state is not 
receiving an adequate share of the benefits 
from resource development. In our judg- 
ment, these differences in economic 
philosophy preclude any strongly in- 
tegrated, cartel-like approach to resource 
taxation within the region, as has 
frequently been suggested. Nevertheless, 
the desire for immediate and sustained eco- 
nomic tmprovement is a strong force within 
the region, particularly in those resource- 
rich subareas which have lagged the re- 
mainder of the region in economic improve- 
ment. There is increasing recognition of the 
substantial current dependence of these 
subeconomies upon what are inevitably 
exhaustible resources. Correspondingly, 
there is a developing concern that actions 
be taken now to provide for tomorrow’s 
economy. New Mexico voters recently ap- 
proved a constitutional amendment 
designed to preserve a portion of resource 
tax revenues for public investment pur- 
poses rather than for current expenditures. 
The concern is erratically expressed, 
however, and fragile. The 1977 New 
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Mexico legislative session also rebated 
$100 million to New Mexico taxpayers 
rather than invest it developmentally within 
the state. 

These factors will continue to exert 
strong upward pressure on resource taxa- 
tion schedules within the region, with the 
limiting constraints provided by market 
forces, differing public attitudes towards 
taxation, and ultimately constitutional limi- 
tations on state taxing authority. The final 
levels of taxation and their effect upon 
developmental patterns within the region 
remain uncertain. 

Finally, under this issue heading it should 
be pointed out that although the states of 


the Southwest have a substantial op- - 


portunity to accumulate resource tax 
dollars which can be used to promote long- 
term economic improvement, very little 
basic planning in the region has been 
directed towards meeting this need. The 
states have relied instead on conventional 
techniques such as tax advantages, foreign 
trade zones, and tourist promotions to 
enhance their economies. There has been 
little effort directed towards determining 
the region’s long-term comparative ad- 
vantages and designing an investment 
program aimed at cultivating those ad- 
vantages. The region is currently accelerat- 
ing economically under the stimulus of na- 
tional and international energy forces and 
largely independent of efforts at the state 
level. It may be that the resulting economic 
improvement will be sufficient to dampen 
the forces seeking long-term planning 
before that long-term problem is solved. 
Moreover, there is evidence which suggests 
that the general improvement may largely 
bypass many of the subsocieties whose 
economic health is most in need of 
improvement. 


H. The Water Issues 


Of all western problems, water issues 
have received the most public attention in 
recent years. What formerly was perceived 
almost exclusively as a regional problem, 
except for frequent trips to the national 
treasury, has now acquired national status. 
A variety of factors have precipitated the 
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change. Most noticeable are President 
Carter’s recent budgetary restrictions on 
water development projects and the 
widespread drouth that has occupied much 
of the West. Less prominent, but no less 
significant, are the concerns over the ade- 
quacy of regional water supplies in meeting 
expanded energy demands and the increas- 
ing Indian assertions of rights to water in 
most of the water basins of the region. 

In these circumstances it is important na- 
tionally as well as regionally to seek 
answers to the following questions. To 
what extent are water problems in the 
Southwest (as well as the West generally) a 
barrier to development within the region? 
To the extent that barriers do exist, what 
are the prospects for their removal? These 
are not simple questions, and the most we 
can do here is provide some perspective. 

First, a brief background discussion is 
needed. All four states of the Southwest 
practice the legal doctrine of ‘‘prior appro- 
priation’’ in allocating water supplies in 
contrast to the riparian doctrine common to 
the eastern United States. Succinctly 
stated, prior appropriation assigns a supe- 
rior legal right to the earlier water user who 
puts the water to beneficial use.® As the re- 
gional population and economy have 
grown, increasing portions of both the 
region’s surface and groundwater supplies 
have been appropriated. The Rio Grande in 
Colorado and New Mexico has been fully 
appropriated for a number of years. More 
importantly, the Colorado River, which is 
the largest watershed in the region in addi- 
tion to being the locus of most of the 
region’s energy reserves, is nearing full ap- 
propriation. Applications to put water to 
use already exceed reliable surface flow in 
the Colorado Basin in each of the states of 
the region. 

In this context of full appropriation, let 
us enumerate and briefly examine four un- 
resolved water issues within the region. 
They are the equity issue, the efficiency 
issue, the environmental quality issue, and 
the water development issue. Each of these 
terms denotes a generic class containing 


Riparian law in contrast gives the superior right to 
the user who is physically closer to the water body. 
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many subproblems. Principal examples of 
each will be listed for illustration. 


A. The Equity Issue 


Although the water basins have reached 
or are nearing full ‘appropriation, the 
ownership of water rights remains highly 
unsettled. Though the federal government 
has tolerated, and on occasion endorsed, 
the prior appropriation doctrine practiced 
by the states, it has also in recent years 
promoted two other categories of rights— 
Indian and federal reserved?—which in 
many subareas are in strong conflict with 
rights established under the prior appro- 
priation system. This unsettled question 
places a large cloud over the ownership and 
management of water in the region. Viewed 
abstractly the issue is but another instance 
of the international question of the distribu- 
tion of benefits associated with resource 
development. In ordinary life within the 
region, it is another source of constant 
cultural and political friction. 


B. The Efficiency Issue 


As the region comes increasingly to ac- 
cept the limited nature of the water supplies 
with which it must live, heavier reliance 
begins to be placed on the institutional 
procedures for transferring water rights 
from one owner and use to another. In 
many instances, these transfer procedures 
are cumbersome or outright inflexible. 
Arizona laws, for example, formed during 
an agriculturally dominant era, prohibit the 
separation of the water rights from the land 
to which they are appurtenant. Both must 
be bought or sold. The other three states 
are more flexible. Moreover, the large 
number of parties who may assert jurisdic- 
tional authority or other interest in opposi- 
tion to a transfer further complicates the 
procedure. The results may be transaction 
costs for the engineering, legal, and 
administrative requirements to complete 
the transfer which amount to five or six 


7Federal reserved rights describe rights to water in 
the region asserted by the federal government as 
necessary to fulfill the purposes of the many federal 
activities in the region. 
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times the value-of the water right being 
transferred. Given the fundamental im- 
portance of water in an arid region, many of 
whose people are economically poor, the 
natural question that arises is the extent to 
which the water management system in the 
region should be refashioned to improve 
efficiency. There is much evidence indicat- 
ing a growing strain on parts of-the current 
management schemes, most noticeably in 
urban and energy resource areas. 


C. The Environmental Quality Issue 


The environmental questions illustrated 
above with air quality examples have their 
counterparts in the water arena also. These 
include conflicts over the increasing salinity 
of nvers® and in-stream uses. The latter 
problem concerns the extension of the 
definition of legally acceptable uses of 
water to include maintenance of streamflow 
as an aquatic habitat and for aesthetic 
reasons generally, an extension which is 
viewed by many established water users as 
a further erosion of their rights. 


D. The Water Development Issue 


It is this issue which was dramatically 
focused in early 1977 by President Carter’s 
budgetary actions. Fundamentally, the 
issue involves several threads including 
preservation of scenic areas from dam 
building activities, the proportion of cost 
sharing between local, regional, and federal 
revenue sources, and the technical 
procedures of benefit-cost measurement. 
Water development projects, even if 
confined exclusively in the future to intrare- 
gional purposes, will receive close scrutiny. 
The era of mammoth western water 
developments has, not surprisingly, ended. 


II. A Cautiously Optimistic 
Perspective on Water 


It is, of course, impossible to detail here 
solutions to all of the individual problems 


8High salinity levels are particularly damaging to ir- 
rigated agriculture and have been the source of conflict 
between the United States and Mexico in the Colorado . 
River Basin. 
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that fall into the four issue categories. In 
some cases, well-founded solutions have 
been intellectually worked out but have not 
found the necessary political adherents to 
be implemented. In other cases no work- 
able solution has yet been found. Let us, 
however, briefly paint a general perspective 
on water as a problem for development in 
the Southwest. 

We find the region’s water institutions to 
be its most sophisticated creations. What is 
more important, these institutions are prov- 
ing to be adaptive to changing conditions al- 
though the process is slow and almost al- 
ways painful to certain segments of society. 
New electrical generating stations are intro- 
ducing hybrid cooling technologies with re- 
ductions in water consumption up to 75 
percent. More importantly, markets for 
water rights have emerged in three of the 
states, which, although rudimentary in 
many ways, are providing price signals 
reflecting the relative scarcity of water in 
different basins. Still, the problems are 
difficult and the conflicts harsh. The drouth 
of the past several years has provided a 
severe test of the region’s water institu- 
tions, and the strain is evident. In an 
abstract summary it is almost impossible to 
convey the strength of the emotions that 
are attached to water in the West. Whole 
novels have been written with water 
conflict as their central theme (see, for 
example, John Nichols). Water rights have 
become a symbol to many Indians of their 
aspirations to political sovereignty and 
improved economic condition. Practi- 
tioners of the ancient technology of irri- 
gated agriculture express dismay at the 
prospect of water right transfers from agri- 
culture to ‘‘more valuable” economic uses. 
Environmentalists ardently defend against 
any further development of water projects 
which are injurious to the natural environ- 
ment. 

In this emotion laden context there will 
be no easy or painless resolutions of the 
water issues. However, with a strong 
measure of abstraction it becomes possible 
to cautiously assert a measure of optimism. 
There are three reasons for this optimis- 
tically shaded perspective. First, new water 
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users in the region are proving to be 
strongly adaptable to water conserving 
technologies as indicated above for the 
energy case. Second, there is the healthy 
evolution of the region’s institutions as in- 
dicated by the development of the rudi- 
mentary market for water rights. Although 
it must be expected that such a market will 
always be strongly tempered by public con- 
trol, its existence does increase the flexi- 
bility and efficiency of water use in the 
region. Finally, the third reason lies with 
the increasing sophistication and forceful- 
ness with which all parties to the issues 
assert their interests. Although in the short 
term this assertiveness may be expected to 
increase the number of points of conflict 
and the clamor that surrounds them, in the 
long run it is healthy. No longer will im- 
portant interests be passed over only to be 
reasserted at a later date when the issues 
had seemingly been settled. 

Each of these three factors requires large 
amounts of time to become effective. It is 
this aspect which injects a cautionary note 
into the perspective for the pace of 
development within the region is not within 
the region’s control. At the pace of energy 
growth originally forecast for the region 
following the events of 1973 that time 
would not have been available. Only 
makeshift solutions could have been ap- 
plied. As the pace has slowed, the more 
sanguine perspective has become feasible. 
Given time, the region may yet find a way 
to reduce or even eliminate water as a bar- 
rier to economic improvement. 
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The New England States and their Economic 
Future: Some Implications of a Changing 
Industrial Environment 


By JoHN R. MEYER AND RoBERT A. LEONE* 


Perhaps the most striking feature of the 
New England economy is that it is dif- 
ferent—not only from the rest of the na- 
tion, but from the rest of the northeastern 
United States as well. New England’s main 
departure from the national norm is, of 
course, relatively slow growth; it is conven- 
tional to describe New England as ‘‘ma- 
ture” — economically, industrially, and 
maybe even demographically. 

This maturity manifests itself in many 
ways. While aggregate personal income in 
the United States expanded at an average 
annual rate of 4.1 percent between 1960 and 
1975, New England expanded at a rate of 
3.6 percent per annum. Further, total 
manufacturing employment in Massa- 
chusetts and Rhode Island ts only slightly 
higher today than in 1914. In the recent 
recovery from recession, New England 
lagged well behind the rest of the United 
States in expansion of total employment 
but nevertheless recorded some of the 
sharpest declines in unemployment rates so 
that New England unemployment is now 
near the national average even though it 
was much higher at the depth of the 1975 
recession. The secret, of course, to New 
England’s relatively rapid unemployment 
decline is slow workforce growth, as ex- 
pected in a mature economy. 

New England’s differences from the rest 
of the Northeast are perhaps less obvious 
and certainly less well known. It is 
fashionable today to speak in very broad 
terms of ‘‘frostbelt’’ vs. ‘‘sunbelt’’ and to 
suggest that public policy should modulate 
differences in growth among the different 


*Harvard University. The Economic Development 
Administration of the U.S. Department of Commerce 
and the 1907 Foundation provided financial support for 
this research. 
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sections of the country. The reality, 
though, is that aggregate figures for large 
regions of the country hide a good deal of 
internal diversity. Thus, New England not 
only seems to be doing better than conven- 
tional frostbelt wisdom would suggest, but 
its immediate prospects also appear more 
favorable than those of the mid-Atlantic 
states and prebably much of the Midwest as 
well (see Benjamin Stevens and Glinnis 
Trainer). Even in the recent past, as 
between 1960 and 1976, when New En- 
gland’s aggregate personal income was 
growing 3.6 percent per year, the states of 
New York, New Jersey, Pennsylvania, 
Maryland, and Delaware had a combined 
average annual compound growth rate of 
only 3.3 percent. Similarly, a ‘‘shift-share’’ 
analysis has indicated that the entire 
Northeast (by virtue of a favorable industry 
mix) should have been in a position to gain 
in share of U.S. jobs throughout the 1960’s. 
The New England states (except for 
extreme northern Maine) have indeed done 
as expected. Large areas of the remaining 
Northeast, however, have experienced 
significant competitive shifts or losses (see 
Richard Olsen). 

To a considerable extent, in fact, any 
New England “‘success’’ in recent years 
may have been at the expense of its im- 
mediate neighbors. New England produc- 
tion costs perhaps have not been as low as 
in much of the Southeast in recent years, 
but they apparently have been competitive 
with the Middle Atlantic, and especially 
New York City. In fact, total manufactur- 
ing costs in several industries (for example, 
ordnance, primary metals, fabricated 
metals, nonelectrical machinery, trans- 
portation equipment, paper and printing) 
have been lower recently in Massachusetts 
(probably the highest cost New England 
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state) than in the United States as a whole 
(see George Treyz). Indeed, New England 
labor costs, when adjusted for skill and in- 
dustry composition, may be lower than in 
the sunbelt.! Northeastern market access, 
moreover, would help offset any residual 
wage disadvantage that might still exist. 
Whatever the explanation, New England 
has acquired new manufacturing employ- 
ment in recent years because of plants mov- 
ing from the greater New York City area to 
New England. Specifically, of thirty-nine 
manufacturing establishments which can be 
identified as moving into New England 
between 1967 and 1971, twenty-six came 
from the New York Standard Consolidated 
Area (SCA);? by contrast, of twenty-seven 
establishments identified as moving out of 
New England during that period,. only 
seven moved into the New York SCA.’ For 
twenty other plants identifiable as emi- 
grants from New England in these years 
very little pattern is discernible since they 
had destinations in thirteen different states. 
Measured in jobs (1971 employment), 1,139 
left New England? while 3,5075 moved in. 
Of these immigrants, 2,517 jobs had their 
origin in the New York SCA. Thus, except 
for transfers from New York, New England 
appears to have neither gained nor lost 


1Frank Morris, President of the Federal Reserve 
Bank of Boston, indicated during a talk at the Joint 
Center for Urban Studies of Harvard and M.I.T., that 
this would be the conclusion ofa forthcoming study by 
the bank. 

“These figures were developed by the authors from 
comparison of Dun & Bradstreet Market Indicator 
tapes for these years and exclude thirty-seven es- 
tablishments which moved from the New York 
metropolitan area to Fairfield County, Connecticut. 

3This excludes four establishments which moved 
from Fairfield County to the New York area. 

4This figure is probably very low. Three emigrating 
plants which had total employment of 525 workers in 
1967 failed to report employment in 1971. For those 
reporting employment in both years, the 1967 employ- 
ment total was 4,178 versus I,117 in 1971; thus, plants 
which left New England appeared to have contracted 
in size after the move. 

5In those plants reporting employment in both 1967 
and 1971, the 1967 employment total was 1,604 versus 
a 1971 total of 3,454; thus plants which moved into 
New England appear to have expanded in size after 
the move, 
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manufacturing employment due to estab- 
lishment relocations in these years. As one 
Yankee wit has observed: ‘‘New England is 
to the New York City area as New Hamp- 
shire is to Massachusetts.”’ 

An obvious question is why New En- 
gland’s recent performance and prospects 
seem so favorable relative to the rest of the 
frostbelt.6 The most obvious, and probably 
fundamental, explanation of New En- 
gland’s comparative state of economic bliss 
is simply that it has already suffered for so 
long. In 1914, shoes, leather, and textiles 
represented 50 percent or so of New En- 
gland manufacturing jobs; today they 
represent only about 10 percent. The transi- 
tion in New England’s industrial structure 
has been long and difficult for workers, 
cities and towns, as well as investors (see 
Roger Schmenner) but as a consequence, 
the New England economy is perhaps 
closer to an equilibrium in its factor cost 
and structural relationships than other re- 
gional economies of the United States. For 
example, the mid-Atlantic states have only 
recently been subjected to sharply negative 
external changes, like those that befell New 
England earlier. 

This equilibrating process, as described 
long ago by George Borts and Jerome 
Stein, has capital and labor flowing in 
response to differential returns in an open 
economy with well-defined production and 
demand characteristics. In reality, 
technology and markets are continually 
changing so that the relative economic at- 
tractiveness of different geographic areas is 
also evolving. Whether these forces will 
offset or accentuate the ‘‘natural’’ adjust- 
ment process is very much an open ques- 
tion. For New England, though, these 


The hypotheses outlined here emerge from several 
sources: for example, work done by colleagues at Har- 
vard, M.I.T., and other New England universities and 
colleges; studies completed at the Boston Federal 
Reserve Bank; and some of our own preliminary 
investigations of “industrial demographics” and re- 
lated topics (see Benjamin Chinitz and Treyz etal.). In 
particular, many of these thoughts emerged at a Con- 
ference on the Future of the New England Economy 
held in January 1977 at the Joint Center for Urban 
Studies of M.I.T. and Harvard. 
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external or exogenous changes in the 
general business environment have been of 
late largely favorable to the adjustment pro- 
cesses otherwise at work. Specifically, they 
have 1) attenuated many historical disad- 
vantages of New England locations; 2) ac- 
centuated certain long-standing ad- 
vantages; or 3) created possibilities for 
New England industry that were simply not 
there before. 

The interplay between economic 
maturity and the development, or disap- 
pearance, of regional comparative ad- 
vantage is perhaps best illustrated by 
infrastructure investments. Due to its 
maturity, New England has in place a 
physical infrastructure—ports, roads, hos- 
pitals, schools, etc. —which when new was 
a major source of the region’s economic 
strength. Over time, however, as 
technology evolved and relative factor 
prices changed, this old infrastructure be- 
came as much a liability as an asset. Above 
all else, it was often cheaper to develop 
new infrastructure from ‘‘scratch’’ 
elsewhere. As a consequence, New En- 
gland paid a price, so to speak, for being 
early in the development process: newer 
cities and regions unencumbered with old 
assets could meet their infrastructure re- 
quirements at a lower cost than New En- 
gland. 

Today, for a variety of reasons such as 
changing factor prices, general inflation, 
government regulations, and in some 
instances, diminishing returns, new 
infrastructure appears to be of an increas- 
ing cost character as often as not (see Kent 
Anderson and James de Haven). In 
particular, technological gains are no longer 
quite as certain to offset factor-cost 
inflation. Accordingly, quasi rents can ac- 
crue to facilities already in place. The pro- 
portional extent of such windfalls is 
greatest, of course, for those areas with the 
largest stock of low cost capacity already in 
place relative to demands for the services 
of such facilities. Additionally, it is often 
cheaper today for environmental and other 
reasons to ‘‘round out’’ or expand capacity 
at existing sites with established facilities 
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than it is to undertake entirely new invest- 
ments. When slow growth is coupled with a 
relatively low cost of expanding existing 
infrastructure, any remaining infrastructure 
disadvantage of mature regions can be 
substantially attenuated. 

In general, the marginal costs of provid- 
ing additional basic support activities in dif- 
ferent regions appear increasingly alike. 
The phenomenon is perhaps most aptly 
illustrated by electricity. In the post-World 
War II period (say, until about 1965), the 
real cost of electricity in the United States 
was falling (see Irvin Bupp). New incre- 
ments to capacity needed to satisfy the al- 
most constant 7 percent or so compound 
annual growth rate in consumption came on 
line at a cost cheaper than that of the exist- 
ing capacity. In such an environment, the 
average historical cost-pricing methods of 
the utility regulations were to everyone’s 
advantage: rates to consumers fell over 
time while on the margin there was always 
a healthy incentive to expand supply. 

In the late 1960’s and early 1970’s a va- 
riety of factors changed this situation. For 
one, the capital cost of new capacity grew 
substantially due to expensive antipollution 
requirements and a lengthening of the time 
between the decision to build and actual 
plant start-ups. Furthermore, most low cost 
sources of power and the simpler produc- 
tivity improvements had been exhausted. 
With the incremental costs of new capacity 
greatly exceeding the average historical 
cost of existing plants, the ‘‘old’’ regulatory 
rules based on average cost pricing impart a 
severe bias against expansion of capacity. 
In this environment, however, average 
costs and rates for New England utilities 


should rise less rapidly than in other ~ 


regions, since New England utilities have 
little low cost power in their existing base. 
The situation of the New England utilities is 
further helped by their effective rate of ca- 
pacity utilization in 1975 being 4 percentage 
points below the national average (see 
Edison Electric Institute); this ‘‘excess ca- 
pacity’’ was apparently created by a surge 
in nuclear installations in New England in 
the last few years since as recently as 1965 
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New England utilities experienced a 
slightly higher percentage of capacity 
utilization than the national average. 

Of course, regulators might adopt 
marginal cost pricing in response to the 
pressures created by rising unit costs. If so, 
the increase in rates will be far less trau- 
matic for New England consumers than for 
those located elsewhere. For example, if 
electricity were to be charged at incre- 
mental costs in both New England and the 
Pacific Northwest, prices might double in 
New England but increase fourfold in the 
Pacific Northwest. And since New England 
users long ago confronted high costs, the 
region’s capital stock has evolved accord- 
ingly, further mitigating the trauma 
generated by any increase in energy costs. 
A most striking statistic about New En- 
gland industry is how relatively little energy 
it seems to consume; in 1967 industrial elec- 
tricity consumed per $1,000 of value- 
added was only 957.2 kilowatt hours in 
New England versus 2,186.3 on average for 
the United States as a whole. 

Higher energy prices may also attenuate 
the disadvantage inherent in New En- 
gland’s deficiency of natural resources. 
This will be particularly true if relative 
commodity prices gravitate upward over 
time. No one would predict that New En- 
gland will soon become a major reservoir 
for natural resources, but the mere exis- 
tence of exploratory efforts to locate coal 
and oil is at least suggestive. At any rate, if 
the quality of conventional raw material 
sources deteriorates, the attractiveness of 
recycling should increase. A rise in energy 
prices would reinforce this trend since 
recycled raw materials normally require 
~ less energy per unit of output. Given New 
England’s high density and affluency, the 
region is an obvious source for paper, alu- 
minum, and steel, among other recyclable 
materials. 

In general, recent and prospective factor 
price changes have the potential of creating 
certain industrial opportunities in locations 
where they did not exist before. Evidence 
in the case of steel for such a shift is in fact 
fairly impressive. Recent experience sug- 
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gests that small-scale minimills can produce 
steel for about $175/ton, or about $50- 
$100/ton lower than most other domestic 
producers (see David Santry). These sav- 
ings are in part due to the fact that new 
minimill capacity incurs capital costs of 
about $100/ton—a sum which is about one- 
tenth that of new large-scale integrated 
mills. The economics of steel production 
thus indicate opportunities for new small- 
scale, market-oriented manufacturers, even 
in an industry increasingly impacted by 
foreign (and some say, heavily subsidized) 
imports. By contrast, many large-scale 
energy-intensive steel manufacturing 
facilities to be found outside New England 
may suffer even more contraction as they 
adjust to the changing industrial environ- 
ment. To illustrate, rising energy prices are 
not likely to cause the steel industry, as 
conventionally established in large-scale 
open hearth and basic oxygen process 
mills, to leave Gary, Indiana for Worcester, 
Massachusetts, but they may encourage the 
relative growth of less energy-intensive, 
direct reduction minimills which are at- 
tracted to high-density sources of steel 
scrap, such as Worcester. 

Other recent changes in the industrial en- 
vironment may also create some unex- 
pected advantages for New England. 
Consider as a specific case the impact of 
federal water pollution controls. In general, 
water pollution controls mainly impact in- 
dustries that are also heavy users of energy 
(for example, textiles, petroleum, 
chemicals, steel, pulp and paper, metal 
plating); activities which for the most part 
were never well suited to New England or 
have long since fled. One major exception 
would be tissue paper manufacturing, an in- 
dustry of considerable importance to New 
England today. On the basis of cost esti- 
mates for sixty-four tissue mills in the 
United States, eleven of thirteen New En- 
gland mills should experience a deteriora- 
tion in their relative competitive position 
(measured by total returns to invested 
capital) as a result of the Environmental 
Protection Agency’s (EPA) 1977 pollution 
abatement standards (see John Jackson 
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and Leone). The other two mills should 
recover their added costs and earn a 
reasonable return on their investment in 
pollution control devices. On average, 
EPA’s 1977 standards thus create a sizeable 
economic disadvantage for New England 
producers. However, as a side effect of 
complying with 1977 standards, New En- 
gland producers face relatively low incre- 
mental costs to achieve the tighter stan- 
dards scheduled for 1983; twelve of the 
thirteen mills would benefit and the position 
of the thirteenth would remain unchanged.’ 
Meanwhile, all existing tissue manufac- 
turers will actually have their economic 
lives extended since they face lower vari- 
able costs (including the full costs of pollu- 
tion controls) than new plants, whose costs 
are raised significantly by EPA compliance 
requirements. This, in effect, buys time for 
New England mills, which might otherwise 
have been retired in the near future. 

In sum, the environment in which indus- 
tries operate is constantly changing. These 
changes create relative economic ad- 
vantages and disadvantages within indus- 
tries and across regions over time that can 
either reinforce or obstruct the natural 
tendency in an open market economy for 
regional differences to be attenuated. In the 
particular case of New England, these 
external changes recently have reinforced 
the equilibrating processes, thus facilitating 
some revival of the New England economy. 
This combination may not spell boom for 
the New England economy, but it certainly 
does not foretell disaster. 

There are perhaps lessons in the New 
England experience for others as well. If, 
indeed, the current “baby dearth” proves 
durable, some other regions of the United 
States will make the transition from demo- 
graphic growth to stability sometime in the 
not too distant future. Whether this 1s ac- 
complished by economic stagnation de- 


7It is therefore somewhat ironical that the portions 
of the industry hardest hit by the 1977 standards have 
been attempting to defer application of the 1983 stan- 
dards to 1984, while also making them less stringent. 
In mid-November 1977, a House-Senate conference 
committee agreed to less stringent 1983 standards, but 
this agreement has yet to be reflected in law. 
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pends of course on a host of other factors, 
not the least of which is the general state of 
the U.S. economy. The evidence suggests 
that the need for transition in industrial 
structure is now seeping southwestward 
from New England. Indeed the steel in- 
dustry will be to the 1970’s what textiles 
were to the 1950’s. Whether these other 
regions will adjust with the same, lesser, or 
greater facility than New England remains 
to be determined since, as the central argu- 
ment of this paper points out, much de- 
pends on the specific forces at work condi- 
tioning both relative and absolute costs, not 
only within the regions, but without as well. 
Perhaps the only certainty is that as in- 
dustrial maturity spreads outward from its 
original locus in New England, public 
policy will be much more sensitive and at- 
tuned to the problems of regional economic 
decline. Indeed, one of the ironies of cur- 
rent public policy as viewed from a New 
England perspective is that allocation 
formulas for public funds and other federal 
aids for regional economic transitions are 
becoming more favorable and available to 
New England just as the worst of its own 
transition problems may be at an end. It 
remains to be seen, of course, whether 
federal assistance for troubled regional 
economies will accelerate or hinder these 
transitions since public policy, like any 
other exogenous influence, can either 
obstruct or reinforce the process. 
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DISCUSSION 


BENJAMIN CHINITZ, State University of 
New York-Binghamton: The paper on the 
Southwest deals briefly with the issue of 
resource revenues, the main issue in the 
Alaska paper. Is the latter model relevant 
to the former? While it probably would be 
much harder in the case of the Southwest to 
project the flow of revenues and the impact 
of fiscal policy on migration and local eco- 
nomic activity, policymakers in the 
Southwest would do well to study the 
Alaska model and its findings. 

The paper on New England and the paper 
on the Southwest dramatize the superficial 
nature of the popular sunbelt/snowbelt 
dichotomy. John Meyer and Robert Leone 
call attention to the significant variations 
within the snowbelt, and Lee Brown and 
Allan Kneese remind us that there is still 
abject poverty and economic anemia in sec- 
tions of the southwest. 

The very first sentence in the Southwest 
paper troubled me personally because it 
states flatly that the four states have no 
‘shared institutional apparatus for solving 
those problems.” I have spent the last four 
months evaluating regional commissions, 
one of which is the Four Corners Regional 
Commission embracing these four states 
and Nevada. I am shocked by the apparent 
and assumed impotence of the Commission 
in this context. 

I have two problems with the Alaska 
model. I don’t see why the later decline in 
public sector expenditures would be 
viewed as a problem if in the earlier period 
a substantial amount were devoted to pub- 
lic capital expenditures which would gen- 
erate a stream of services into the future. 
Thus, the ‘real’ flow of public services 
could be held constant, even if money out- 
lays were diminished. Isn’t this simply 
another form of savings which the authors 
want to encourage in the period of high 
revenues? 

My second complaint is an old one (with 
me) and it may not survive a careful study 
of the model. I have in mind the prior once- 
and-for-all definition of exogenous and 
endogenous sectors. I have long argued 
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that the regional multiplier is variable be- 
cause the proportion of new demands 
which is satisfied locally grows over time in 
the process of growth. Even in Alaska I 
would expect some import substitution as 
the local market expands. This would 
provide a built-in stability which the 
authors seem to have ignored. 

Meyer and Leone are on target in recog- 
nizing that part of New England’s favorable 
performance is the other side of the coin, 
that is, it reflects an outflow from the New 
York region. My own research suggests 
that this phenomenon is even more 
pronounced in the service sector than in 
manufacturing. Even more importantly, if 
part of New England’s strength is a func- 
tion of these intranortheastern shifts, then 
we cannot be as confident about New En- 
gland’s future as the authors would like us 
to be because the outflow could be arrested 
by the same equilibrating forces which have 
been advantageous to New England. 


WALTER ISARD, University of Pennsyl- 
vania: These papers pose a challenge to me 
and to all regional scientists concerned with 
the study of a multiregion system. The 
challenge centers around the development 
of an operational framework for deepening, 
in the study of an individual region, the 
analysis and projection of its connections 
with every other region in a system, for 
example, the U.S. system. Such an opera- 
tional framework would permit a more 
systematic, and perhaps comprehensive, 
approach to examine changes, via the inter- 
regional linkage network, or more formally, 
via subsystem coupling functions. These 
changes could relate to improvement or de- 
terioration of a region’s interregional com- 
petitive position, or position of comple- 
mentarity. 

To be specific, all three papers refer to 
the energy sector and its critical role in re- 
gional development. Suppose then, we 
examine shifts in interregional patterns and 
thus interregional connections associated 
with the three major industrial consumers 
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of energy resources and related feedstocks. 
These are the iron and steel, the pet- 
rochemicals, and the aluminum elec- 
trolytic products sectors. I do not have 
space to present the full projections to year 
2000 of the regional distribution for these 
three 
comparative cost analysis and several itera- 
tions of population and market magnitudes 
using models that I and my associates have 
developed. However, a brief outline is 
sufficient. 

In the case of iron and steel, we see rela- 
tively large increases in production in the 
Southwest, Pacific, and East North 
Central. There is very little absolute 
increase in New England and marked rela- 
tive decline in the Middle Atlantic. On this 
count, and allowing for multiplier and sub- 
sequent agglomeration effects, we see a 
definite deterioration in New England’s 
interregional competitive position and a 
definite pressure for use of the Southwest’s 
coal resources. In the case of pet- 
rochemicals, we foresee a huge growth in 
the Gulf, with modest increases in the Mid- 
west, South Atlantic, and West Coast. 
Again this represents a significant pull away 
from New England, directly and indirectly, 
and a definite increase in income, employ- 
ment and market masses in the Gulf Coast 
and areas adjacent to the Southwest. In the 
case of aluminum, we see big increases in 
the South Atlantic, East South Central, and 
Pacific regions with the largest increase in 
the Southwest (based on coal generated 
power). We also foresee significant ca- 
pacity in Alaska, double that currently in 
the Middle Atlantic and New England. 

In sum, I see a continuing decrease in 
relative accessibility to national markets 
confronting New England (in terms of 
masses directly and indirectly associated 
with these three major industrial sectors). 
Now in their excellent and imaginative 
study of New England, John Meyer and 
Robert Leone have looked for key changes 
in the interregional connections of New 


industries—projections based on 
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England. They recognized, for example, 
steel as a key sector almost entirely outside 
New England whose health elsewhere is 
important for New England. However, 
they have not nor can they be expected at 
this stage to pursue in-depth analyses of re- 
gional distributions of key sectors and 
interregional connections—analyses which 
could provide extremely valuable materials 
to supplement their intensive study of New 
England and enable them to achieve an 
even more sound and thorough evaluation 
of the future of New England. 

With respect to Lee Brown and Allan 
Kneese’s paper of deep-probing research 
on the Southwest, it is clear, as they inti- 
mate, that some of the actors (institutions) 
involved in developing resource and other 
policy for the Southwest lie outside the 
Southwest. Thus, in suggesting and 
evaluating alternative policies, it becomes 
extremely important to anticipate the likely 
patterns of interregional connections, so as 
to identify more clearly what the interests 
of the actors outside the region might be. At 
the present stage they, too, cannot be ex- 
pected to have conducted research on these 
likely patterns. 

Lastly, with respect to David Kresge and 
Daniel Seiver’s promising policy study for a 
region under rapid development, analysis 
of the range of likely patterns of interre- 
gional interconnections could provide in- 
valuable materials for extending their al- 
ready-penetrating policy analysis to a 
consideration of alternative structures (for 
example, one involving significant alu- 
minum production) that might emerge for 
the Alaskan economy. 

In sum, we have three excellent research 
studies. Each, however, seems in a position 
to profit greatly from intensive analysis of 
likely changes in interregional connections 
as the U.S. system of regions de- 
velop—analysis which could also lead toa 
set of more consistent regional policies. I 
urge that such analysis be initiated to com- 
plement individual region studies. 
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Energy Policy and U.S. Economic Growth 


By EDWARD A. HUDSON AND DALE W. JORGENSON™ 


The purpose of this paper is to quantify 
the impact of alternative energy policies on: 
future energy prices, energy utilization, and 
the structure and growth of the U.S. 
economy. The nature and magnitude of 
these interrelationships between energy 
and the economy have assumed great im- 
portance in view of the rise in world petro- 
leum prices since 1973. Federal govern- 
ment price controls have prevented the full 
impact of these oil price rises from being 
felt by energy consumers but policy 
measures currently under consideration 
would not only raise domestic crude energy 
prices to world levels but would also raise 
delivered energy prices above world levels. 
These increases in energy prices will lead to 
a reduction in the growth of energy 
consumption. They can also have an im- 
portant impact on future U.S. economic 
growth. 


I. Econometric and Process Analysis Models 


A satisfactory framework for analysis of 
the effect of alternative energy policies re- 
quires an approach that encompasses both 
process analysis and econometrics. Process 
analysis provides for a detailed characteri- 
zation of technology for energy conversion 
and energy utilization and permits the 
analysis of effects of introducing new 
energy technologies. Econometrics 
provides for the incorporation of behavioral! 
and technical responses of patterns of 
production and consumption to alternative 
energy prices and permits an analysis of the 
impact of energy prices on the demand for 
energy, monenergy intermediate goods, 
capital services, and labor services. By 
representing energy sector transactions in 


*Data Resources, Inc. and Harvard University, 
respectively. 
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physical terms we can provide a link to 
process analysis models. By representing 
these transactions in economic terms, in 
current and constant prices, we can provide 
a link to econometric models. By using 
both forms for representing energy transac- 
tions, process analysis and econometric 
modeling can be combined within the same 
framework. 

The first component of this framework is 
the Long Term Interindustry Transactions 
Model (LITM) developed by the authors.? 


In LITM, the technology of each producing | 


sector is represented by an econometric 
model based on the price possibility 
frontier, giving the supply price of output as 
a function of the prices of primary and 
intermediate inputs and the level of produc- 
tivity. Technical coefficients giving 
primary and intermediate inputs per unit of 
output of the sector as functions of prices 
and productivity can be derived from the 
price possibility frontier. Given the level of 
output of the sector, the technical coeffi- 
cients determine demand for intermediate 
and primary inputs into production. The 
preferences of the household sector are 
represented by an econometric model de- 
termining demand for consumption goods, 
demand for leisure, and supply of saving.4 


1 Annual interindustry accounts for the United States 
for the period 1947-71 in physical and economic terms 
have been prepared by Jack Faucett Associates. 
Interindustry accounts for the year 1967 have been 
compiled for a more detailed industry breakdown by 
Clark Bullard and R. A. Herendeen (1973a,b). 

“The model of interindustry transactions 
described by the authors (1973, 1974, 1977). 

’The model of producer behavior is described by 
Ernst Berndt and Jorgenson. See also Laurits 
Christensen, Jorgenson, and Lawrence Lau (1973) and 
Berndt and D. O. Wood (1975). A comparison of 
econometric and process analysis models of energy 
consumption is given by Berndt and Wood (1977). 

4The model of consumer behavior is described by 
Jorgenson. See also Christensen, Jorgenson, and Lau 
(1975), and Jorgenson and Lau. 


is 
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The second component of our modeling 
framework is the Time-Phased Energy 
System Optimization Model (TESOM) 
developed at the Brookhaven National 
Laboratory by K. C. Hoffman and 
associates.5 This model is based on the 
Reference Energy System, which provides 
a physical representation of technologies, 
energy flows, and conversion efficiencies.® 
Within each period TESOM allocates 
energy supplies to energy demands so as to 
minimize cost. This is formulated as a 
linear programming model of the trans- 
portation type. Given levels of demand for 
energy services, available supplies of 
energy resources and conversion ca- 
pacities, conversion efficiency and capital 
and operating costs of utilizing 
technologies, the energy sector optimiza- 
tion model determines the set of energy 
conversion activities and operating levels 
that minimizes total cost. Between periods, 
investment changes the capacities of the 
conversion processes. 

The combined LITM-TESOM framework 
models interindustry transactions as a 
result of a dynamic general equilibrium of 
the U.S. economy.’ In each period the rela- 
tive prices of all commodities are de- 
termined by balance between demand and 
supply; technical coefficients for inputs of 
intermediate goods and primary factors of 
production are determined simultaneously; 
final demands are calculated and these, 
with the technical coefficients, determine 
demands for the output of each sector of 
the economy and for primary factors of 


5The Brookhaven optimization models are described 
by Hoffman; Hoffman and E. A. Cherniavsky; 
Cherniavsky. A comparison of these models and al- 
ternative process analysis models of the U.S. energy 
sector is given by Tjalling Koopmans in L, Kan- 
torovich and Koopmans. 

The Reference Energy System is described in M. 
Beller. 

‘The integration of the Hudson-Jorgenson model 
with the Brookhaven Energy System Optimization 
Model (BESOM) is discussed in detail by Hoffman and 
Jorgenson. A dynamic version of our econometric 
model of interindustry transactions is discussed in de- 
tail by the authors (1977). A dynamic version of 
BESOM has been developed by W. Marcuse et al. A 
comparison of the combined model with alternative 
models for analyzing the relationship of energy and 
economic growth is given by William Hogan (1977b). 
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production. In each period the supply of 
capital is fixed by past investments. Varia- 
tions in demand for capital services affect 
the price but not the quantity of these 
services. Similarly, the available labor time 
in each period is fixed by past demographic 
developments. Variations in demand for 
labor time by the producing sectors and by 
the household sector for consumption in 
the form of leisure affect the price of labor 
and the allocation of labor time between 
market and nonmarket activity. Finally, the 
supply of saving by the household sector 
must be balanced by final demand for in- 
vestment by the producing sectors. Dy- 
namic adjustment to changes in energy 
policy is modeled by tracing through the 
impact of investment on future levels of 
capital stock.§ 


II. Alternative Energy Policies 


The starting point for our analysis of the 
impact of alternative energy policies is a 
base case projection of future energy and 
economic growth with no change In energy 
policy. We assume that any quantity of pe- 
troleum imports is available at the world 
price, where the world price of petroleum 
rises at arate of | percent per year relative 
to the rate of growth of the U.S. GNP price 
deflator. The annual rate of growth or real 
GNP is projected to average 3.2 percent 
from 1977 to 2000. This growth rate is 
considerably below the 3.8 percent average 
annual growth expenenced between 1950 
and 1973. The decline is partly due to a re- 
duction in population and labor force 
growth, and partly due to a reduction in 
productivity growth resulting from higher 
energy prices. Primary energy input is 
projected to rise from 76 quadrillion Btu in 
1977 to 139 in 2000, an average annual 
growth rate of 2.6 percent, also below the 
average annual growth rate between 1950 
and 1973 which was 3.5 percent. Part of the 
reduction is due to decreased economic 
growth and part is due to the conservation 
induced by regulation and by a continuing 
increase in real energy prices. 


8A theoretical analysis of this dynamic adjustment 
process is presented by Hogan (1977a). 
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TABLE | -ENERGY PRICES AND QUANTITIES IN THE YEAR 2000 

Base Policy 

Case l 2 3 4 
Prices? ' 
Coal 1.64 1.71 (4.3) 1.71 (4.3) 4.07 (148) 6, 12 (273) 
Refined Petroleum 4,47 4.79 (7.2) 5.84 (30.6) 8.77 (96) 13.67 (206) 
Natural Gas 3.47 4.06 (17.0) 5.12 (47.6) 8.33 (140) 12.99 (274) 
Electricity 10.54 10.89 (3.3) 10.99 (4.3) 18.30 (74) 27.11 (157) 
Average Price of Delivered Energy 5.21 5.30 (1.7) 5.86 (12.5) 9.78 (88) 14.97 (187) 
Quantities” 
Coal 32.7 40.2 (23) 41.3 (26) 27.3 (-17) 20.0 (—39) 
Petroleum 48.8 35.1 (—28) 28.2 (—42) 24.0 (—51) 19.4 (—60) 
Natural Gas 19,0 17.4 (~8) 14.9 (—22) 15.0 (—21) 13,2 (-31) 
Nuclear 28.5 23.7 (—17) 21.7 (—24) 18.1 (—36) 13.0 (—54) 
Other 9.6 10.2 (6) 10.2 (6) 5.5 (—43) 4.3 (—55) 
TOTAL 138.5 126.6 (—9) 116.3 (— 16) 89.9 (35) 69,9 (-50) 
Imports as Percent of 

Total Input 20.4 10.7 3.0 1.9 0.0 


@Delivered prices in $1975/million Btu; percentage difference from base case levels in parentheses. 
"Primary energy input in quadrillion Btu; percentage difference from base case levels in parentheses. 


We consider four sets of energy policies 
intended to reduce energy growth and to 
reduce dependence on imported energy 
sources: 

POLICY 1: Taxes are imposed on U.S. 
petroleum production to bring domestic pe- 
troleum prices to world levels; natural gas 
prices are increased but price controls are 
retained; energy conservation is stimulated 
by taxes on use of oil and gas in industry, 
restriction of oil and gas use by electric 
utilities, subsidies for insulation of struc- 
tures, and mandatory performance stan- 
dards for energy-using applicances. 

POLICY 2: The measures included in 
Policy I are combined with tariffs on im- 
ported oil rising to $7.00/barrel in 2000 and 
with corresponding taxes on natural gas. 

POLICY 3: Policy 2 is combined with 
excisé taxes on delivered energy sufficient 
to reduce total primary energy input in 2000 
to 90 quadrillion Btu. l 

POLICY 4: Policy 2 is combined with 
excise taxes on delivered energy sufficient 
to reduce total primary input in 2000 to 70 
quadrillion Btu. 

Delivered energy prices under each 
policy in 2000 are presented in Table |. 
Under Policy 1, the average price of de- 
livered energy is only 1.7 percent higher 


than the base case, while in Policy 4 the 
increase is 187 percent. Extensive nonprice 
conservation measures explain the small in- 
dicated price rise between the base case 
and Policy 1. The average annual rate of 
increase in real energy prices between 1977 
and 2000 is 1.6 percent in the base case and 


. Policy 1, 2.1 percent in Policy 2, 4.4 percent 


in Policy 3, and 6.3 percent in Policy 4. The 


- policies also change the structure of energy 


prices with petroleum and natural gas be- 
coming more expensive relative to other 
fuels. The level and pattern of primary 
energy input in 2000 for each policy 
scenario are also presented in Table 1. 
Policies | and 2 have similar impacts on 
energy input, leading to reductions of 9 
percent and 16 percent, respectively, from 
the base case; Policies 3 and 4 are more 
drastic, involving reductions of 35 percent 
and 50 percent. The policies change the pat- 
tern of energy input, decreasing the relative 
importance of petroleum and increasing 
that of coal. The reduced demand for petro- 
leum and natural gas leads to large reduc- 
tions in the degree of dependence on im- 
ported energy. 

Increases in energy prices and energy 
conservation measures have a widespread 
and significant impact on the structure and 
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TABLE 2~~SECTORAL PRICES AND QUANTITIES IN THE YEAR 2000 


Base 

Case l 
Prices? 
Agriculture I. 
Manufacturing i 
Transportation 3, 
Services i 
Energy l 
Final Output 
Quantities? 
Agriculture 8.4 
Manufacturing 30.5 
Transportation 3.6 3.5 
Services 54.1 
Energy 34 
Quantities 
Agriculture 8.6 8.5 
Manufacturing 35.9 
Transportation 5.0 4,9 
Services 45.7 
Energy 4.8 4.6 


Policy 
2 3 4 
1.3 2.3 3:5 
— 2 1.1 5.9 
4.6 7.8 13.3 
~9 6 2.2 
12.5 87.7 187.3 
1.0 5.1] 11.0 
8.2 8.2 8.2 
30.4 30.3 29.6 
3.4 3.3 32 
55:1 56.0 57.2 
2.8 p 1.7 
8.5 8.4 8.2 
35.8 36.0 36.0 
4.9 4.8 4.7 
46.5 47.4 47.8 
4,3 3.4 3.2 


3 Percentage change in output price index from base case. 
>Percentage composition of real final demand. 


*Percentage composition of real output. 


growth of the economy. The initial step in 
this process of adjustment is the restructur- 
ing of relative prices of goods and services. 
Table 2 shows the changes in output prices 
in 2000. Output prices rise in line with the 
energy content of each type of product — 
delivered energy prices rise the most, 
services prices the least. Producers 
respond to higher energy prices and energy 
conservation regulations by altering input 
patterns so as to minimize unit costs in the 
face of the new price structure, subject to 
government regulations on energy use. 
These adjustments in input patterns involve 
reduced intensity of energy use, greater 
intensity of labor input, less use of 
nonenergy intermediate materials in most 
sectors, and, apart from services where 
capital input increases, a reduction in the 
relative importance of capital services. 
Final demand patterns alter in response to 
the policy measures, partly as a result of 
the changing price structure and partly as a 
result of government regulations on energy 
use patterns. Table 2 also shows the effects 
of energy policy in final demand patterns 
for 2000. As a result of final demand pat- 


terns and the structure of inputs into 
production both shifting away from energy- 
intensive goods and services, the pattern of 
gross output also shifts away from energy; 
these changes are also summarized in Ta- 
ble 2. 


Ill. Economic Growth 


Finally, we consider the effects on eco- 
nomic growth of restrictions on energy 
consumption. Table 3 summarizes the ag- 
gregate economic effects of the four 
policies in the year 2000. The level of real 
GNP in 2000 is reduced, relative to the base 
case, by 1.5 percent for Policy 1, 3.2 
percent for Policy 2, 7.2 percent for Policy 
3, and 11.9 percent for Policy 4. Both 
consumption and investment are reduced; 
the reduction in consumption is greater 
than that in investment in Policy 1 but the 
reverse is true for the other policies, that is, 
the more stringent the policy, the greater 
the relative impact on investment. The in- 
vestment impact is particularly important 
since it leads to a slowing of the rate of 
growth of productive capacity and of 
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TABLE 3—ECONOMIC IMPACT OF ENERGY POLICIES IN THE YEAR 2000 


Base 
Case 
GNP ($1972 billion) 2721.7 
Percentage difference 
Average annual growth 
rate, 1977-2000 (percent) 3.2 
Consumption 
($1972 billion) 1763.5 
Percentage difference 
Investment 401.1 
($1972 billion) 


Percentage difference 


output. By 2000, capital stock in Policy 4 is 
1] percent below the base case level. This 
reduction in capital input accounts for 3.2 
of the 11.9 percent reduction in real GNP. 
In subsequent years the relative importance 
of this dynamic effect is still larger. We 
conclude, then, that policies to restrict the 
growth of energy consumption have the 
potential to achieve the specified objectives 
of reduced energy growth, reduction in de- 
pendence on imported energy sources, and 
increased : use of relatively abundant 
domestic energy sources, but that these 
changes involve possibly large economic 
cost in terms of slowed economic growth 
and output foregone. Reduction in energy 
growth is not a desirable social objective in 
itself. The benefits assigned to this reduc- 
tion must be balanced against these costs. 
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DISCUSSION 


TJALLING C. KOOPMANS, Yale 
University: The study presented by 
Edward Hudson and Dale Jorgenson rests 
on an impressive body of work in the 
econometric representation of production 
possibilities developed over the last 
twenty years or so. Two different methods 
are applied: one to the energy sector; the 
other to the industries that make up the rest 
of the economy. While their description of 
the latter method uses the terminology of 
the classical input-output approach 
developed by Wassily Leontief, the method 
is essentially different in that it both recog- 
nizes and estimates the effects of the rela- 
tive prices of the various inputs on the input 
mix used in each industry. This is achieved 
by econometric estimation of the price 
possibility frontier of each nonenergy in- 
dustry from past data. (This is a relation- 
ship between prices that, under the 
assumption of profit maximization in com- 
petitive markets, is dual to, is implied in, 
and in turn implies the production func- 
tion.) 

The energy sector is represented by a 
process model developed by Hoffman, 
Marcuse, and their colleagues at 
Brookhaven Laboratory, based on 
engineering estimates of ratios of inputs to 
outputs for a substantial number of energy 
extraction, transportation, conversion, and 
utilization processes. The essential point 
here is that the number of processes in the 
model exceeds the number of different end 
uses, thus enabling the model to simulate a 
cost minimizing or benefit-minus-cost 
maximizing response to demand shifts or 
input price changes. 

The principal advantage of the process 
model over the ‘‘econometric’’ model used 
for the nonenergy industries is that it can 
absorb not only engineering information 
based on past performance, but also an- 
ticipated characteristics of processes not 
yet in operation, at all, or on a commercial 
scale. Moreover, the process model allows 
one to simulate the effects of quantitative 
or other constraints placed on the levels of 
operation of specific processes for reasons 
of environmental protection. 


The greater flexibility of the process 
model raises the question why it is not 
developed for some nonenergy industries 
as well. As Jorgenson has explained, the 
more flexible model is also by far the more 
expensive one, data-wise. I suggest that 
just the same the possible extension of the 
process model to other industries is to be 
guided by cost-benefit analyses. 

In conclusion, I have a few questions to 
the authors: 

1) Could a test of the process model 
and the (primal or dual) production function 
model against each other be made for the 
energy sector over a past period where the 
data needed for both methods are avail- 
able? 

2) For the econometric estimates of 
production relations, could standard errors 
of estimate be reported? 

3) It is my understanding that the 
surprising energy-capital complementarity 
conclusion is based not only on the esti- 
mated (primal or dual) production relations, 
but also on reasoning that includes addi- 
tional relations of economic behavior. 
Have these been specified, and where? 

4) Can an aggregate ‘‘price elasticity 
of demand for energy” be read off from the 
model solutions? If so, what is its value, 
with the price being measured at what point 
in the chain from extraction to end use? 

5) Finally, a question related to the 
gauge by which the impacts of policies 
constraining energy use are measured. If 
that gauge is the discounted sum of future 
utilities from total consumption, then could 
the effect of the energy-capital comple- 
mentarity be a shifting of consumption to a 


‘ nearer future, leaving perhaps only a 
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second-order effect of uncertain sign on 
that gauge? 


CLARK W. BuLLARD, U.S. Department 
of Energy: The physical scientist views the 
flow of energy through a system in a funda- 
mentally different way than the economist. 
My remarks are intended to highlight those 
differences, as well as to assess the role of 
economic modeling in the analysis of long 
range energy policy issues. 
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The physical scientist views consumers 
as creatures who “‘demand’’ changes in 
their sensory inputs. They meet these de- 
mands by changing the thermodynamic 
state of the earth’s resources around them, 
or by transporting themselves to a different 
environment. To change material resources 
to a state different from their natural condi- 
tion requires energy, and the second law of 
thermodynamics places a lower limit on the 
amount of energy required. What the 
economist calls capital equipment is seen 
by the physicist as a conduit for channeling 
fuel energy to do useful work. For millenia, 
solar energy was channeled through land 
and thence through domesticated animals, 
slaves, or independent laborers to provide 
the dominant energy source for economic 
activity. During the last century, fuel 
energy grew to comprise over 90 percent of 
the total, and the ideas of Ricardo have 
given way to new modeling approaches. 

Hudson and Jorgenson’s overall frame- 
work for modeling energy flow through the 
economic system represents a substantial 
improvement over earlier attempts. In 
theory, the interindustry submodel allows 
for explicit consideration of physical limits 
to energy efficiency, and the consumption 
model for saturation of energy-consuming 
activities such as air conditioning and time 
spent driving. Due to aggregation, 
however, some factors to which energy de- 
mand is highly sensitive cannot be ade- 
quately represented in the present versions 
of the model. The optimization submodel is 
quite detailed, and reflects the explicit 
recognition that characteristics of energy- 
producing technologies of the year 2000 are 
known, including their potential contribu- 
tion to growth in total factor productivity. 
Had the energy-consuming sectors been 
modeled in similar detail, it would have 
been unnecessary to assume a relatively 
crude exogenous extrapolation of past 
trends for productivity growth. I shall 
return to this issue below, after considering 
the empirical basis for the representation of 
interindustry energy flows. 

Hudson and Jorgenson’s result hangs on 
the assumption that the relations among 
energy, capital, and labor during the 
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technological changes of the postwar pe- 
riod will hold during the coming decades. 
In recent work, Ernst Berndt and D. Wood 
have observed that the data indicate that 
production technologies became less labor 
intensive while the relation between energy 
and capital inputs remained relatively sta- 
ble. This would be consistent with an argu- 
ment that industrial R&D was intended to 
replace labor by relatively dependable ma- 
chines powered by electricity and gas, and 
that advances in control technology 
reduced the labor intensity of production. 
Since postwar energy costs were a small 


and decreasing fraction of almost 


everyone’s budget, industrial designers 
generally paid little attention to the 
potential for substituting capital for energy. 
Recent events, however, have shown 
American industry to be as vulnerable to 
interruption of its price-regulated gas sup- 
ply and oil-generated electricity supply as 
to its strike-prone labor supply. It seems 
reasonable, therefore, to expect engineers 
to substitute capital for energy in modern 
industrial facilities. Such a trend could 
reduce the economic losses forecast by 
Hudson and Jorgenson to result from 
higher energy prices. 

My second area of concern relates to the 
policy relevance of the chosen base case. 
Most earlier analyses of this type have 
assumed the relative world price of oil 
remained constant; Hudson and Jor- 
genson’s analysis breaks new ground in 
assuming a | percent per annum increase. 
Recent analyses of the world oil situation, 
however, forecast conditions during the 
mid-1980’s calling for a significantly higher 
price assumption. Closer to home, the 
congressional debate over the president’s 
energy proposal has the House supporting 
Scenario 1, and the Senate something more 
like Scenario 2. Apparently, few people 
believe the full-employment, maximum 
GNP growth trajectory of the ‘“‘base case” 
is likely to occur. Its use as a yardstick for 
measuring the impact of an energy tax 
policy in Scenario 3 is, therefore, question- 
able. 

It is useful to point out that low energy 
growth scenarios such as Policies 2 and 3 
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are not necessarily austere. The National 
Academy of Sciences Committee on Nu- 
clear and Alternative Energy Systems 
recently examined several such scenarios, 
and from an energy pricing perspective two 
of them bear a striking resemblance to 
Policies 2 and 3. I can relate some im- 
pressions gained during the two years that I 
chaired the Demand Analysis Integration 
Resource Group. Scenario 3 could find us 
spending 40 percent more time in efficient 
30 mpg cars almost as spacious and com- 
fortable as today’s. Per capita air travel 
would be up 60 percent and we would be 
living in better-built air-conditioned homes 
that use less than half as much energy as to- 
day’s. The quality of the environment 
would be improved dramatically by 
eliminating impacts associated with pro- 
ducing and consuming about 50 quadrillion 
fewer Btu of energy, compared to Hudson 
and Jorgenson’s base case. (By com- 
parison, today’s domestic production is 
about 60 quadrillion Btu.) 

As William Hogan and A. Manne have 
demonstrated, GNP growth is extremely 
sensitive to the long-run energy price ela- 
sticity. The structural details added to this 
energy model have undoubtedly improved 
the estimate of this variable and extended 
the model’s useful time horizon. But in us- 
ing it to analyze human behavior at the turn 
of the century, we must remember that 
nearly half the population of that year has 
not yet entered kindergarten; their values 
and price elasticities of energy demand may 
be substantially different from our own. 
Due to this fact and our lack of experience 
with energy prices several times today’s 
level, the empirical basis for the price elas- 
ticities used in Scenarios 3 and 4 is 
extremely questionable. Finally, the rela- 
tive prices lying at the heart of the model 
are critically dependent on the growth of 
total factor productivity, the largest single 
contribution to GNP growth in the model, 
which is assumed to grow at some 
exogenous rate extrapolated from historical 
trends. Beyond some time horizon, the sec- 
toral variations in this parameter cannot be 
forecast; they are by definition unknow- 
able. 
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Faced with the inherent limitations of 
economic models to characterize the world 
beyond the turn of the century, what fac- 
tors should guide our energy policy? We 
find ourselves considering technologies 
having ten to fifteen-year construction 
times and thirty-year economic lifetimes, 
asking for reasonable assurances that the 
technologies will be economic and legal to 
Operate during that period. Energy 
developers cry for Congress to provide 
certainty in the regulatory environment; yet 
the United States Constitution prevents 
one Congress from binding the next, and 
guarantees Americans the liberty to throw 
the rascals out every two, four, or six years 
to reflect fundamental changes in our so- 
ciety’s values. Certainly flexibility must be 
a key factor to consider in our energy in- 
vestment decisions. 

Another factor of growing importance is 
environmental quality. Rising imports have 
masked the fact that growth in domestic 
energy production has been virtually 
stopped since before Earth Day. 

A growing number of people believe so- 
clety may be threatened more by too much 
energy too soon than by too little too late. 
John Holdren has put it succinctly: ‘‘The 
total amount of energy a society can have in 
the long run will be limited ... not by 
resource availability or by economics nar- 
rowly defined, but rather by the rising envi- 
ronmental and social costs of energy supply 
in the future.” The useful time horizon of 
energy models is limited by the rate of evo- 
lution of such public attitudes. 

Finally, future energy policy must be 
guided by an increased respect on the part 
of Americans for the rights of other indi- 
viduals and nations to behave occasionally 
in a manner that may seem to us ‘‘eco- 
nomically irrational.” It is especially un- 
fortunate that many conventional economic 
modeling activites, particularly those 
focusing on OPEC as a market defect, do 
little to foster such tolerance. Still savoring 
the lingering taste of Manifest Destiny, it 
may be difficult for we newcomers to the 
North American continent to understand 
how the local presence of a blood heritage 
dating back thousands of years might 
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endow one with a discount function much 
more complex than the simple exponential 
parameter in an economic model. And until 
we feel responsible to the rest of the world 
for imposing quotas on the production of 
food while one-fourth the world’s people 
are undernourished, I doubt many will pay 
attention to our cries from grounded gas 
guzzlers for other sovereign nations to ac- 
celerate depletion of their petroleum 
reserves at a rate dictated by our economic 
models. 

Recalling the physicist’s definition of 
power as the rate of energy flow per unit 
time, it becomes apparent that energy in- 
vestment decisions will be based on equity 
at least as much as on efficiency. Power, in 
this sense, is directed by the owners of con- 
duits through which energy flows, and by 
those capable of interrupting its flow. As 
the ongoing congressional debate highlights 
these equity concerns, we can only feel less 
comfortable with models that assume the 
issue away. 


WILLIAM W. HOGAN, Stanford 
University: As is their custom, Edward 
Hudson and Dale Jorgenson have 
compressed many issues into a few care- 
fully chosen words. The policy tests they 
present benefit from a substantial heritage 
of development of models of the energy 
sector in the full economy. Their qualita- 
tive results and, in an approximate way, 
their quantitative estimates represent or 
extend the state of the art of the analysis of 
energy and economic growth. The 
boundaries of these analyses are expanding 
rapidly, at least in terms of the understand- 
ing of the application of theory, and it may 
be useful to highlight some of the relevant 
issues by way of comparison to other 
studies and other models. These remarks 
draw extensively on the recent examination 
of six models of energy and the economy 
conducted by the Energy Modeling Forum 
(EMF). 

The implicit model behind many energy 
policy analyses is an assumption of a linear 
relationship between GNP and energy. 
This naive view was challenged most em- 
phatically in the Ford-Mitre study which 
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focused on the small value share of the 
energy sector to conclude that a very weak 
link existed in the long run and that energy 
growth could be curtailed without a similar 
reduction in GNP. After accounting for the 
possibility of less than unitary energy de- 
mand price elasticities, this qualitative con- 
clusion was confirmed in the application of 
several energy sector partial equilibrium 
models by the Modeling Resources Group 
of the Committee on Nuclear and Alterna- 
tive Energy Systems. Compared to the 
naive model, this qualitative conclusion of 
a weak link between energy and the GNP 
persists in the results of Hudson and Jor- 
genson’s general equilibrium model. 

The many implications of this result, and 
its counterintuitive nature for many 
policymakers, lead the EMF to investigate 
the same question through the comparison 
of several general equilibrium models of 
energy and the economy. This EMF study 
confirmed the results of the partial equilib- 
rium models on the importance of the small 
value share of energy in the economy and 
further highlighted the sensitivity of the 
feedback effect to the magnitude of the 
elasticity of substitution between energy 
and other primary inputs. The results of 
Hudson and Jorgenson are representative 
of those obtained by the EMF for models 
which include empirical estimates of the 
substitution potential. The main new 
contribution of the general equilibrium 
models is the identification of important dy- 
namic interactions, primarily through the 
effects of energy scarcity on aggregate 
capital investment. Increased energy prices 
reduce the demand for energy and also 
reduce the productivity of capital. With a 
lower rate of return, investment decreases 
and the long-run capacity and output of the 
economy are reduced. This indirect effect 
on capital formation works in the same di- 
rection as the energy scarcity and has an ef- 
fect on long-run GNP of the same order of 
magnitude as the direct impact of the 
energy reduction. 

It is easy to be complacent about these 
measures of small economic impact. For 
example, Table 3 in the Hudson and Jor- 
genson paper shows that a decline in energy 
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consumption is possible with a substantial 
increase in aggregate real output. Hudson 
and Jorgenson, however, point out that the 
loss in real output is large in absolute terms 
and the benefits of lowered oil imports must 
be balanced against these costs. Of course, 
the difference in the year 2000 of a few 
hundred billions of dollars against a few 
trillion dollars may be hard to grasp. In this 
regard, the authors have done us a service 
by providing the estimates of the prices re- 
quired to achieve the parsimonious use of 
energy. I find the $7.00/barrel tax of Policy 
2 unlikely without some outside assistance, 
much less the $50.00/barrel tax of Policy 4. 
In addition, the richness of the model 
properly illustrates that the impacts of 
energy taxes will not be evenly spread over 
all sectors, nor, I would guess, over all in- 
come classes or regions of the country. The 
small proportional effects on GNP, 
therefore, may deflate the naive argument 
about the link between energy and the 
economy, but that should not make us too 
sanguine about the role of energy. 

This is not the complete story either. The 
model examined here and those of the EMF 
study focus on the long-run potential of the 
economy. Abrupt changes in energy avail- 
ability or other policies with short-term im- 
plications may affect the realization of this 
potential GNP, but they are not within the 
scope of the models. Further the models re- 
quire assumptions about the future popula- 
tion or labor force growth and the rate of 
technological change which, other things 
being equal, determine the growth path of 
the GNP. There may be some effect of 
energy price or energy availability on the 
variables whose values are here assumed. 
Any such effects would not be captured in 
the models. In addition, the effects of regu- 
lation, industrial organization, environ- 
mental considerations, and interactions 
with the financial sector are excluded or ad- 
dressed in a rudimentary manner. The 
models have come a long way from the 
naive hypothesis of the linear relationship 
between GNP and energy, and there are 
many important questions that can be 
answered, at least in part, but there is 
ample room for more work. The clear 
priorities are for the analysis of the short- 
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term adjustments and the compositional ef- i 
fects of changes in energy policy. 


LESTER B. Lave, Carnegie-Mellon 
University: Next to teaching under- 
graduates, energy modeling is the fastest 
growing indoor sport for economists. 
Concern for the future has a high income 
elasticity; naturally, we Americans, 
particularly middle-class intellectuals, 
seem to focus much concern on the twenty- 
first century. 

It is all too apparent that our destiny 
results from the clash of such giants as fu- 
ture rates of population growth, 
technological change, and such inherently 
unpredictable events as wars, plagues, and 
droughts. We have little ability to modify 
these forces that shape the future, although 
the forces can be changed at the margin and 
we can take actions that take advantage of 
fortuitous events and protect against 
adverse ones. So, along with watching the 
leviathans lash about, upsetting our lives, 
we study the future, plan, and worry. 

To get some perspective on the con- 
troversy, I note that most economists are 
incurable optimists, despite Malthus. The 
implication of virtually every energy 
modeling exercise by economists is that per 
capita income will continue to grow within 
a range of 1-2 percent per year for the next 
half century. If true, economists are assum- 
ing that the growth in real income might 
slow somewhat, but it will still continue to 
be true that our grandchildren will be much 
richer than we are. i 

In four years, we have meandered 
through three stages of conclusions regard- 
ing the effect of energy on GNP. In the first 
stage, energy and GNP were believed to be 
bound together in essentially a one-to-one 
relationship. The United States’ historical 
experience from 1950 to 1970 and a casual 
look at the energy consumption of rich 
versus poor nations seems to imply this 
direct link. 

This evidence seemed all the more un- 
fortunate in view of the growing opposition 
to the Alaska Pipeline, nuclear reactors, the 
breeder reactor, and other types of elec- 
tricity generation facilities in particular and 
to energy projects in general. Investment in 
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energy facilities seems to have slowed, 
promising future energy shortages and 
slower economic growth in the future. Asa 
result warnings have been sounded about 
the need to get on with building energy 
facilities, especially since many of the in- 
dustry spokesmen regard current facilities 
as safe and not destructive of the environ- 
ment. In these views we must clear away 
impediments and speed the development of 
domestic energy supply. This is the world 
with U.S. consumption of 300 quads in 2010 
and 1200 quads in 2050. 

If the production function for GNP were 
of a fixed coefficient form, we would face 
tough decisions about trading off environ- 
mental quality and safety for economic 
growth. We might want to subsidize energy 
use so that we could promote its growth in 
order to promote economic growth. A few 
billion dollars in an energy subsidy would 
serve to increase GNP by a few hundred 
billion dollars. 

Fortunately, the elasticity of substitution 
of energy for other inputs is not zero. Empi- 
rical work suggested elasticities of substitu- 
tion as close to unity as to zero. Thus the 
second stage of energy modeling incorpo- 
rates a nonzero elasticity of substitution. 

In a simple model with a single sector 
other than energy, an elasticity of substitu- 
tion of .5 or more implies that energy use 
could be reduced one-half to two-thirds 
with a resulting reduction in GNP of only a 
few percentage points (given time to adjust 
the capital stock). Not so for an elasticity of 
substitution of .2 or less. There an attempt 
to reduce energy use by one-half would 
result in a large fallin GNP. 

Seemingly, a high elasticity of substitu- 
tion would give us our cake and let us eat it 
too. We could have economic growth along 
with diminished energy use. The second 
stage focuses attention on the elasticity of 
substitution. Unfortunately, the story gets 
more complicated since the economy is not 
a two-sector model; to estimate the disag- 
gregate elasticities of substitution, one has 
to evaluate complicated econometric tech- 
niques and interpret sectoral estimates. 
However, the predominant conclusion is 
still hopeful. 

Enter the revisionists of the third stage to 
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protest that it is not so simple. Since capital 
and labor are substitutes and since each is 
presumably a substitute for energy, 
increasing the price of energy will drive up 
its marginal product and drive down the 
marginal products of capital and labor. 
Presumably, the brunt of the reduction will 
be borne by the return on capital. If so, 
capital formulation would fall and 
eventually the growth rate of GNP would 
slow. Thus, it appears that capital and 
energy might be complements in practice, 
not substitutes, a result frequently found in 
empirical work. Therefore the effect of a 
slower growth in energy use would be a 
slower rate of capital formation, and 
eventually, a slower growth rate of GNP — 
in spite of a high elasticity of substitution. 

A supporting argument is that produc- 
tivity growth differs across sectors, with 
services slowest and manufacturing fastest. 
Surely, energy shortages, combined with 
higher prices for energy, would lead to 
shifts in both production and consumption 
patterns; there would be a gradual shift 
from the high productivity, high energy us- 
ing sectors to the low productivity, low 
energy using sectors (from manufacturing 
to services). If so, growth would slow, even 
independently of the expected slowing of 
capital formation. 

Both of these arguments destroy, or at 
least mitigate, the optimism of the second 
stage. But there is a puzzle here. These two 
arguments seem to imply that the second- 
order effects will be negative, mitigating the 
substitution effect. It is puzzling that both 
these effects seem to speed substitution, 
but are cited as factors slowing GNP 
growth. Surely, the shifts to a less energy 
intensive GNP are a benefit, compared with 
constraining adjustment so that GNP was 
produced in the old way by subsidizing 
energy use. I suspect that one difficulty is in 
the way GNP is measured. If the 
Nordhaus-Tobin Measurement of Eco- 
nomic Welfare or some similar measure of 
welfare were used, these secondary adjust- 
ments would be shown to increase, not 
decrease, the growth in economic welfare. 

A more basic difficulty with the third 
stage arguments is that many of the crucial 
variables are endogenous. In particular the 
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return to capital is largely within govern- 
ment control. The tax treatment of depre- 
clation, Investment expenses, and business 
profits can change the rate of return from 
negative to positive or vice versa. Savings 
and capital formation can be increased by 
government assuming the burden of collect- 
ing taxes to force savings (for example, 
social security as a vested pension plan), 
strengthening incentives for private savings 
and changing tax laws to make investment 
more attractive. 


Thus, if society thinks that saving and in- 


vestment are too small, a few twists of the 
policy instruments can cure that. Further- 
more, we could change production tech- 
niques and the sectoral composition of de- 
mand by tax policy, if we should desire. Fi- 
nally, R&D can be targeted to increase the 
elasticity of substitution. 

In conclusion, the lesson is that we can 
have our cake and eat it too, if only we 
knew what cake we wanted! The growth of 
energy use can be hastened, slowed, or left 
alone; capital formation and sector shares 
can be changed. The important questions 
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relate to our goals. Do we want massive in- 
dustrial output? Vast changes in life style? 
Orwell’s 1984 or Schumacher’s Small is 
Beautiful? 

Thus the analysis ends by asking 
ourselves those questions that economists 
dislike facing. We middle-class in- 
tellectuals must ask how we want to live 
and work in the twenty-first century. If 
goals can be agreed upon, I forecast that 
economists could get busy modeling the 
policy instruments and analyzing how each 
will affect the future. We would examine 
the primary effects to see how to achieve 
our goals, and then the secondary and 
tertiary effects to ensure that we reach 
them. 

Unfortunately, as with so much of eco- 
nomic policy, we must define our goals 
before we can decide which current policies 
are good, or in what ways we ought to 
change them. As recent energy ‘debates 
have made apparent, neither in public nor 
in private is there general agreement about 
where we should be going. 


QUALITY OF WORKING LIFE 


Disembodied Technical Progress: 
Does Employee Participation In Decision 
Making Contribute To Change and Growth? 


By KARL-OLOF FAXEN* 


As part of a joint union-management re- 
search project on the effects of employee 
participation, detailed studies of changes in 
work organization and the development of 
productivity have been conducted in a 
number of member firms of the Swedish 
Employers’ Confederation. This paper 
reports the results of these studies and of- 
fers an interpretation of the effects of em- 
ployee participation on disembodied 
technical progress at the plant level. 

Disembodied technical progress 
constitutes the major part of productivity 
increase in low capital intensity branches of 
manufacturing as well as in building. In 
process-type, capital- intensive branches of 
manufacturing, it is Insignificant (see Yngve 
Aberg, 1969). Disembodied technical 
progress accounted for one-third of produc- 
tivity gains in Swedish manufacturing 
1951-69 and increased to an annual rate of 
almost 3 percent, 1966-69 (see Aberg, 
1971). 

The entire program of studies covered 
ten companies in different sectors— 
engineering (Sickla and Akers), chemicals 
(Perstorp), insurance (Skandia), etc. The 
interaction between organizational change 
and the psychological reactions among 
workers, supervisors, technicians of 
various categories, etc., were studied along 
with productivity. Positive as well as nega- 
tive conditions for organizational change 
and their relation to disembodied technical 
progress were identified. 


*Swedish Employers’ Confederation. 
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I. Perstorp—Technical Laminates 


Perstorp is a chemical plant with a 
diversified production program. The ex- 
periment as described in Lars Forsberg et 
al. took place in the technical laminates di- 
vision with about sixty workers. This divi- 
sion was composed of three departments, 
Spraying, Pressing, and Finishing. Capital 
intensity and machine dependence were 
lowest in Finishing; Spraying had a 
process-type, capital-intensive technology, 
while Pressing was mixed. 

After a year of preparation, the experi- 
ment started in January 1971 and lasted 
until the end of February 1972. A number 
of changes were introduced after agreement 
by the majority of participants. Day-to-day 
decisions on production matters were 
transferred from supervisors to workers. 
Increased cooperation was emphasized. 

A special analysis in March 1971, three 
months after the start of the experiment, 
indicated that conditions for cooperation 
were most favorable in Finishing and least 
favorable in Pressing. This difference in ini- 
tial conditions was reflected in the develop- 
ment of productivity: a 23 percent annual 
increase 1970-71 in Finishing versus a neg- 
ligible gain in Spraying and a 5 percent 
decrease in Pressing. In rankings of the de- 
partments by workers’ subjective percep- 
tions of changes in job content, Finishing 
was again foremost. 

The process of change in Finishing in- 
volved greater consultation among workers 
in special situations, in order to avoid re- 
jects by rescheduling machine operations. 
As worker confidence grew, they sought 
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specialist technical advice more frequently, 
and their positive experiences stimulated 
continued experimentation. It was easy to 
observe the effects on productivity directly 
on the shop floor. The quality of working 
life improved. 

Similar processes of change could not 
take hold so readily in the other two depart- 
ments. Some initiatives were noted, but 
they did not result in much change. This 
was not solely due to technology. In these 
cases the individual workers’ tasks were 
not interdependent but ran in parallel, mak- 
ing it more difficult to achieve concurrent 
productivity gains. It was not easy to 
discern changes in productivity in an in- 
formal way; they required statistical 
measurement. The quality of working life 
did not improve significantly. 

These results indicate productivity can 
be increased substantially if organization 
and working methods are improved as a 
result of employee participation. In the 
following, some general conclusions from 
the Perstorp and the other experiments will 
be indicated. 


H. Technical Learning, Social Learning, and 
Feedback of Information 


Organizational development is a process 
through which the overall competence of 
the organization is enhanced. Its operating 
and managerial methods improve, along 
with its capacity to solve problems and ad- 
just to changes in its environment. In- 
creases in productivity achieved via or- 
ganizational development—disembodied 
technical progress at plant level—presup- 
pose learning of two kinds, technical and 
social. 

Technical learning can take the form of a 
worker learning to handle more machines, a 
supervisor learning how to run a new plan- 
ning system, or a production technician 
learning new methods of work measure- 
ment. Social learning involves learning 
about other people and groups in the work 
organization, about their motives, reac- 
tions, values and ambitions. It also relates 
to the way in which one perceives oneself 
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and one’s role in the organization in such 
matters as responsibility and authority, 
operating methods and specific expertise. 

Learning is related to changes in the day- 
to-day work situation. A new way of doing 
one’s own work often means changes in 
social relationships with other people in the 
workplace. New ways of working bring 
new experiences, both technical and social. 
When problems are encountered in the on- 
going work and in the relationships with 
other people at work, they constitute a new 
challenge. Learning is experienced as prob- 
lem solving. 

Learning, whether social or technical, re- 
quires feedback about the results of 
changes. Positive feedback reinforces a 
continuation of learning. Without positive 
feedback there will be little learning. Posi- 
tive feedback makes people feel learning is 
worthwhile. 

Feedback information can take many 
forms: for example, statistics, diagrams, 
gestures or facial expressions. The struc- 
ture of the work organization controls the 
possibilities for various types of feedback. 
Formal information can be transmitted via 
the channels indicated in the organizations 
plan, proceeding from one department to 
another, or from a higher to a lower level, 
and vice versa. These formal flows are the 
easiest to observe; one can see whether 
they contain positive or negative feedback. 
However, one must not imagine that all the 
feedback flows through the formal organi- 
zation-—-informal contracts are also im- 
portant. 

If the feedback of results is to be ac- 
cepted, people in an organization must trust 
one another. If groups or individuals dis- 
trust the productivity measure, and think it - 
is misleading or meaningless, learning can- 
not develop. This kind of attitude is stiff- 
ened if the changes constitute a threat to 
the way in which these groups interpret 
their roles. At Perstorp it was common for 
people who felt threatened by the changes 
in organization and methods to distrust the 
productivity measures. 

In sum, feedback information will not be 
accepted if the framework is a social rela- 
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tionship that is perceived negatively. Social 
learning must then occur if technical learn- 
ing is to be reinforced. Attitudes to other 
employees have to change, and so has 
one’s interpretation of one’s own role at 
work. For example, a technical problem 
may be overcome, leading to a new operat- 
ing method, and altering social rela- 
tionships. Provided the results of the 
change are transmitted back to and are in- 
terpreted in a positive way by the people af- 
fected, attitudes can change and people can 
interpret their roles in a new way. Social 
learning commences. Technical informa- 
tion can be received and processed in a still 
more positive manner. The new operating 
method is learned in an active way. A suc- 
cessful new method thus involves an inter- 
play between technical and social learning. 

Social learning resides in the organiza- 
tion and is transferred to new employees. A 
new employee learns from more 
experienced workmates how to behave to 
the supervisor, production technicians and 
other groups with whom he comes in 
contact. Social learning can be expected to 
show greater survival power than technical 
learning. Every one of the workers at 
Sickla learned additional technical aspects 
of the assembly work in the course of the 
experiment. That was of course excellent in 
itself, but it was not particularly helpful 
when later new and heavier types of ma- 
chines were to be assembled. Social learn- 
ing, in the form of improved relations 
between workers and production 
technicians, was however still present. Asa 
result a new type of joint endeavor to find 
the best methods of assembling the heavy 
machines developed. 


Il]. Rewards 


A better understanding of both technical 
and social relationships rewards problem 
solving in a way that does not exhaust itself 
over time. Also, it does not conflict with 
employee participation. Improvements in 
quality of working life were primarily seen 
in that frame of reference. They were ob- 
served by means of periodical interviews 
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structured so as to permit analysis of how 
work becomes more meaningful as the indi- 
vidual improves his ability to relate his 
work to wider goals. 

Pay structure and the formal and in- 
formal status rankings between different 
jobs were found to be important parts of the 
reward system in all experiments. Changes 
in work organization required changes in 
pay systems as established in agreements 
with trade union locals. At Skandia changes 
were made in the form and method of pay- 
ment of qualification premia. Sickla 
changed over to a group bonus wage, Pers- 
torp to a straight-time rate. Akers also 
adopted a group bonus scheme. Thus, the 
formal reward structure was adjusted. As 
was particularly evident in the Skandia ex- 
periment, the informal status ranking 
between jobs did resist change. This 
prevented reinforcement of the social and 
technical learning which would have made 
possible less functional specialization in the 
work organization. 


IV. Testing New Methods, and Confidence 
in the Productivity Measures 


Increases in productivity take different 
forms: more units per hour worked, better 
quality, less consumption of tools, etc. Cor- 
rect measurement often requires sophisti- 
cated index methods. Productivity 
measures are frequently deficient, making it 
difficult to feed back the results of a new 
method. In the Perstorp Finishing depart- 
ment informal day-to-day productivity 
measures played the major role in the learn- 
ing process. The official monthly index 
numbers were too slow. In Skandia, in- 
formal measures were also used for several 
years until they were found misleading. 
This event constituted a major break- 
through in the learning process. In Sickla, 
the productivity measure was only partial 
and the major part of the increase was 
never reported to management. In Akers, 
groups did not agree on the basis for com- 
parison. 

Unsuccessful attempts to apply a new 
method can be just as significant for learn- 
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ing as successful ones. The important thing 
is that people trust the productivity 
measure and are able to realize whether the 
experiment is a success or a failure. 

At Sickla, it was important for the 
development of the learning process that 
the workers were permitted to test an al- 
ternative method of assembly during a two- 
week period. A large table was used instead 
of the regular assembly line. Contrary to 
the predictions of the production tech- 
nicians and others, productivity was main- 
tained, and this fact stimulated general 
interest in the continuation of the experi- 
ment. The workers learned more about 
technical problems of assembly and how to 
make more flexible use of the regular 
assembly equipment. Their attitude 
towards it became more positive. They also 
decided not to continue working at the table 
because they found it too exhausting. 


V. The Quality of Working Life and Work 
Intensity Under Participation 


One important conclusion from the ex- 
periments, which emerges most clearly in 
the case of Skandia, is the individual 
character of the quality of working life. The 
prospect of new and more extensive duties 
may be a path to greater involvement in his 
work for one person; while for another, the 
same prospect may mean greater demands 
upon him, which must be resisted. 

Even when representatives of the in- 
volved workers and staff participate in de- 
cision making, changes can have adverse 
consequences for some. Employee partici- 
pation does not guarantee that everyone 
will experience positive changes in quality 
of working life. The workers at Perstorp 
discussed minority rights extensively. On 
their initiative, a qualified majority rule was 
adopted for major decisions as a means of 
protecting minorities. 

It is not possible to formulate simple and 
generally valid rules as to the way in which 
an organizational change should be 
designed to minimize adverse effects on 
some person or persons. Of course, this 
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does mean that participation would 
produce worse decisions in this respect 
than more traditional forms of decision 
making. 

It is sometimes said that the intensity of 
work is affected by people having an op- 
portunity to take part in decision making. 
The employees on the shop floor allegedly 
feel more involved in and responsible for 
decisions which they have helped to make, 
and therefore, feel obliged to work harder 
and use their working time to better effect. 
The experiments do not support this view. 


VI. Conclusion 


The productivity increases found in the 
experiments depended both on improved 
coordination and on the fact that joint prob- 
lem solving led to improved operating 
methods. Less functional specialization 
was made passible by enhanced technical 
learning. Participation facilitated social 
learning. This in turn removed obstacles for 
technical learning. Observed productivity 
increases did not depend on increases in 
work intensity or exertion. 

None of the experiments demonstrated a 
simultaneous improvement in the quality of 
working life and a decline in productivity. 
Where productivity did not progress in a 
satisfactory way, there appears to have 
been some associated conflict or uncer- 
tainty which also found expression in an 
unsatisfactory trend in the quality of work- 
ing life. 
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Job Satisfaction as an Economic Variable 


By R. B. FREEMAN* 


Job satisfaction, while the subject of 
popular attention, of an extensive sociology 
and industrial psychology literature, and of 
theories of “‘alienation,’’ has been studied 
by relatively few economists (see George 
Borjas; Daniel Hamermesh; Robert 
Flanagan, George Straus, and Lloyd 
Ulman). Partly, the neglect of job satisfac- 
tion reflects professional suspicion of what 
may be called subjective variables: vari- 
ables that measure ‘“‘what people say” 
rather than ‘‘what people do.” Partly also, 
economists are leary of what purport to be 
measures of individual utility. 

The purpose of this paper is to examine 
these concerns and evaluate the use of job 
satisfaction (and other subjective variables) 
in labor market analysis. The main theme is 
that, while there are good reasons to treat 
subjective variables gingerly, the answers 
to questions about how people feel toward 
their job are not meaningless but rather 
convey useful information about economic 
life that should not be ignored. The paper 
begins with a brief description of the satis- 
faction questions on major worker surveys 
and then considers the use of satisfaction as 
an independent and as a dependent vari- 
able. Satisfaction is shown to be a major 
determinant of labor market mobility, in 
part, itis argued, because it reflects aspects 
of the work place not captured by standard 
objective variables. Satisfaction is also 
found to depend anomolously on some eco- 
nomic variables (such as unionism) in ways 
that provide insight into how those factors 
affect people. 


*Harvard University. I have benefited from dis- 
cussions with Robert Fogel, James Medoff (who sug- 
gested the Z-score transformation), Larry Summers, 
and from the research assistance of Laura Nelson and 
Eric Seiler. 
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I. The Job Satisfaction Variable 


To begin with, Table | reproduces the job 
satisfaction questions and distributions of 
responses from major surveys of workers. 
The satisfaction questions are quite similar 
across surveys, asking for an overall 
evaluation of job satisfaction, and invoked 
similar distributions of responses. Most 
persons report themselves as highly or 
quite satisfied with their jobs, with only a 
distinct minority of about 10 percent report- 
ing dissatisfaction. While there is some in- 
dication in the National Longitudinal 
Survey (NLS) longitudinal tapes of declines 
in satisfaction over time, the Michigan 
Work Quality and Quality of Employment 
Surveys shows no such pattern. 

The responses to satisfaction questions 
(and other subjective variables that lack a 
definite metric) can be scaled in two possi- 
ble ways in analysis. First, they can be 
written as m-chotomous variables, taking 
the value | if the individual’s response fell 
into the given category and 0 otherwise. 
When satisfaction is an independent vari- 
able, the set of dummies has an a priori 
ordering of effects with, for example, the 
third category having a larger effect than 
the second (relative to, say, the first) and 
the fourth a larger effect than the third. 
When satisfaction is the dependent vari- 
able, the multinomial probability model can 
be used to predict the effect of various fac- 
tors on the probability of giving a certain 
response. Alternatively, the variable can be 
rescaled according to a specified symmetric 
probability distribution, such as the stan- 
dard normal. With the unit normal trans- 
formation, satisfaction becomes a Z-score 
measuring the number of standard devia- 
tions between a given response and the 
mean. This procedure yields a continuous 
variable that can be entered as a dependent 
or independent factor in linear regressions, 
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TABLE 1—-QUESTIONS ABOUT JOB SATISFACTION AND RESPONSES 
TO QUESTIONS FROM MAJOR SURVEYS 
(Shown in Percent) 


Survey and Year 


National Longitudinal 


Survey (NLS) 
dislike it 
very much 
Older Men, 1966 2 
197] 2 
Young Men, 1966 3 
1966 2 


Michigan Work Quality (1968-69) 
and Quality of Employment 


Question and Response 


“How do you feel about the job you have now?” 


dislike it like it ` like it 
somewhat fairly well very much 
5 37 56 
6 45 48 
8 42 47 
9 50 38 


(1972-73) “All in all how satisfied would you say you are with your job?” 
not at all not too somewhat very 
satisfied satisfied satisfied 
1968-69 3 1} 39 46 
1972-73 2 8 38 52 
Michigan Panel Survey of 
Income Dynamics (PSID) "In general would you say your jobis:...” 
not enjoyable notvery somewhat mostly very 
at all enjoyable enjoyable enjoyable enjoyable 
1972 2 


2I 42 28 


Source: Calculated from distribution of answers for the population given by each of 


the surveys. 


with obvious computational advantages 
over a maximum likelihood multinomial 
analysis, and will be followed in ensuing 
empirical work. 


II. Behavioral Consequences of Job Satisfaction 


Do subjective responses to job satisfac- 
tion questions contribute to explaining ob- 
jective economic behavior? If they do, a 
case can be made for including subjective 
variables in analyses of economic activity. 
If they don’t, subjective variables can be 
safely ignored. 

To determine the relation between job 
satisfaction and overt behavior, the effect 
of job satisfaction on the behavior most 
likely to be affected by it, quits, has been 
estimated using the NLS and Michigan 
Panel Survey of Income Dynamics (PSID) 
longitudinal data tapes. These tapes have 
the advantage of linking satisfaction in one 
year to future mobility, providing a fix on 
lines of causality and on the predictive 
power of the variable that is not possible 


with cross-section data. The impact of 
satisfaction and other determinants of mo- 
bility is studied in terms of a logistic 
probability function, linking the probability 
P of quitting a job between years t and s to 
the characteristics of the person and their 
initial job in ¢(X;,), including job satisfac- 
tion: 


(1) P(Q) = II — exp È B Xi) 


The X variables include standard measures 
of the objective position of the worker (age, 
race, sex, education, wage, occupation in 
the initial job) and ignore for simplicity (and 
to avoid simultaneity issues) the additional 
information from the new jobs to which job 
changers move. 

Maximum likelihood estimates of the ef- 
fect of job satisfaction, measured as a stan- 
dard normal variable, and of several objec- 
tive economic factors on quits are given in 
Table 2, using the logistic form. All of the 
calculations are limited to wage and salary 
workers who remained in the labor force in 
the period considered and who reported all 


VOL. 68 NO, 2 QUALITY OF WORKING LIFE 137 


TABLE 2—~MAXIMUM LIKELIHOOD ESTIMATES OF THE COEFFICIENTS AND STANDARD ERRORS OF JOB 
SATISFACTION AND OTHER VARIABLES ON THE PROBABILITY OF QUITS, USING THE LOGISTIC FORM 


Logistic Coefficients and Standard Errors 


Sample Periods and Mean Other Minus in 

Numbers of Observations Quits Satisfaction in Wage Age Tenure Variables? Likelihood 

NLS Older Men 145 31 =.37 021 — 05 2-7, 10 2438 
1966~71 (3284) (.06) (.14) (.013) (006) 

Michigan PSID .093 —,.14 —.89 —.027 — .06 1~9, 11 2585 
1972-73 (3730) (.06) (.12) (.006) (.01) 

NLS Younger Men 123% —,37 —.62 — 605 —.25 2—11 596 
1969—71 (1742) (.09) (.24) (.033)  (.06) 


Source: Calculated from surveys with questions on satisfaction as described in Table 1, 

“Other variables defined as | = sex; 2 = race; 3 = years of schooling; 4 = occupation (7 dummy variables in 
NLS samples; 9 in PSD); 5 = industry (9 dummies in NLS samples, 5 in PSTD); 6 = number of dependents; 7 = 
geographic locale (3 region dummies); 8 = years of work experience; 9 = local market conditions (unemployment 
in area in NLS young men sample; 3 variables reflecting unemployment, shortage of workers, and area wage in 
PSID); 10 = Standard Metropolitan Statistical Areas dummy; 11 = union. Sex, race, and union are dummies. 

‘Quits calculated by a complicated algorithm based on changes from intervening jobs, and is subject to consider- 


able potential error. 


the relevant information about their base- 
year job. Column | records the frequency 
of quits in the three samples. Column 2 
records the estimated logistic coefficient for 
the Z-score of satisfaction, scaled so that 
positive values reflect greater satisfaction; 
columns 3-5 give the coefficients for In 
wages, age, and years of tenure with an 
enterprise. Column 6 lists the other control 
variables in the calculations, as specified in 
the table note, while column 7 records the 
fit of the equation in terms of minus the /n 
of the likelihood function. 

The calculations show that, diverse other 
factors held fixed, the subjective level of 
job satisfaction is a significant determinant 
of the probability of quitting, particularly in 
the NLS samples, where it obtains large 
coefficients four to five times the standard 
error. The magnitude of the effect of satis- 
faction on the probability of quitting can be 
estimated by differentiating the logistic 
form (1) with respect to the variable, yield- 
ing dP/dX; = B;P(1 — P) which makes the 
effect of change depend on the level of P. 
At the mean level of quits, a one standard 
deviation change in satisfaction changes the 
probability by .038 in line 1, by .012 in line 
2, and by .040 in line 3, all of which are size- 
able relative to the means. For comparison, 


the effect of a standard deviation in the 
variable most extensively studied by 
economists, wages, can also be estimated. 
Multiplying the logistic coefficients in Table 
2 by P(1 — P) and the standard deviation of 
the variable yields the following impact 
parameters: .024 (line 1), .047 (line 2), and 
.067 (line 3). By this metric satisfaction has 
a greater effect than wages on quits in the 
older male NLS data set, a noticeably 
weaker effect in the PSD and a moderately 
weaker effect in the younger male NLS set. 

Estimates of the effect of satisfaction on 
two other measures of mobility; employer 
initiated separations and total separations, 
consisting of quits and employer actions, 
were also made using the same equations as 
in Table 2. The results showed only slight 
effects of satisfaction on employer initiated 
separations (the largest logistic coefficient 
was —.09 with a standard error of .06in the 
older male NLS), but effects on total 
separations similar to those in the table. By 
affecting quits, satisfaction alters the 
overall level of mobility. 

While predictive power, statistical 
significance, and magnitude of effects are 
not the sole measures of the value of a 
variable, the evidence on quits in Table 2 
does provide a clear answer to the question 
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with which we began: it shows that subjec- 
tive expressions of job satisfaction are 
significantly related to future overt be- 
havior, which makes satisfaction at least 
potentially analytically useful. 


III. Objections and Evaluation 


Granting that satisfaction contributes to 
predicting behavior and is not meaningless, 
objections can still be raised about its value 
in social analysis. First, it may be argued 
that satisfaction is largely a measure of 
intentions to stay or quit (which could be 
better captured by a direct “‘do you intend 
to quit’ question) and thus that the ob- 
served impact of the variable simply relates 
actions to intentions to act, which does not 
greatly illuminate the causal forces at work. 
If mobility were the only variable affected 
by satisfaction or if the effect of satisfaction 
were eliminated by inclusion of quit inten- 
tion questions, this objection would have 
merit. However, the contrary appears true. 
The industrial psychology literature relates 
job satisfaction to such forms of behavior 
as mental health, absences, and physical 
ailments (see Edwin Locke), suggesting 
that the variable affects a broader range of 
phenomena. Inclusion of a direct mobility 
variable (responses to ‘what would the 
wage or salary have to be for you to be will- 
ing to take [another job]?’’ coded | if the 
person responded at no ‘‘conceivable 
pay’’) barely reduced the coefficient of 
satisfaction in the NLS samples (a drop 
from .31 to .29 in the older male NLS, for 
example) and contributed less to the expla- 
nation of quits than did satisfaction, sug- 
gesting that the more general attitudinal 
variable has greater information content. 
Inclusion of the variable have you been 
thinking about getting a new job?” in the 
PSID, however, did reduce the satisfaction 
coefficient in line 2 of Table 2 (which was 
more weakly related to quits than the satis- 
faction variable in the NZS) to in- 
significance. This would support the objec- 
tion if the intention variable was unrelated 
to other forms of behavior. 

A related deeper problem is that, as a 
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measure of personal feelings, satisfaction 
may lack systematic independent variation 
or links to social variables of concern to 
economists. Assume, for example, that 
satisfaction depends only on standard 
measured variables and random noise but 
does not exhibit any socially identifiable 
exogenous variation. Then it would parti- 
tion the effect of observed variables on mo- 
bility into direct and indirect (via satisfac- 
tion) routes but provide no information 
about how mobility could be altered by 
changing satisfaction. In terms of path 
analysis, satisfaction would be an 
endogenous intervening variable of little 
substantive impact. Only the reduced form 
equation relating mobility to objective 
variables would yield meaningful impact 
parameters. 

The response to this objection is that 
satisfaction does depend on socially 
identifiable but missing or unobserved fac- 
tors, which give it systematic exogenous 
variation. On the one hand, detailed case 
studies link job satisfaction to a host of very 
specific aspects of the work place, such as 
mode of supervision, physical work condi- 
tions, and so forth (see Locke; Victor 
Vroom) which are not generally measured 
on large data files, making satisfaction a 
potential proxy for those unobserved objec- 
tive factors. On the other hand, lack of ade- 
quate information on the alternatives facing 
individuals makes the variable a reasonable 
indicator of alternative job opportunities, if 
those with good opportunities are less 
satisfied than those with poor opportu- 
nities. Some insight into the relative im- 
portance of omitted characteristics due to 
changes in the features of the current work 
place and of alternatives might be garnered 
from longitudinal information on changes in 
the job satisfaction and wages of mobile 
workers. 

The omitted variable argument can be 
developed further by assuming that mo- 
bility depends solely on objective factors, 
including the omitted variables, and by 
treating satisfaction as an indicator of the 
omitted factors. If, as seems reasonable, 
the omitted aspects of the work place are 
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correlated with the measured factors, least 
squares estimates of their effect will be 
biased. Consistent estimates could be ob- 
tained by using satisfaction and other (sub- 
jective) variables that depend on the unob- 
served work characteristics as proxies, us- 
ing general unobservable models. In this 
case, the satisfaction variable is needed to 
correct for econometric problems in esti- 
mating the effect of the observed variables. 
Whatever model structure is preferred, the 
link between satisfaction and objective but 
unmeasured variables rescues the satisfac- 
tion variable. 

Finally, even if the interpretative prob- 
lems with job satisfaction measures cannot 
be entirely resolved, the evidence that 
satisfaction is related to future mobility and 
other overt behavior (wages and standard 
variables held fixed) does provide useful 
clues to individual actions and to needed 
areas of research. It suggests that non- 
pecuniary factors are important in mobility 
and that additional effort be devoted to 
measuring and analyzing those factors. 


IV. Job Satisfaction as a Dependent Variable 


The definition of job satisfaction in indus- 
trial psychology as a “‘positive emotional 
state resulting from the appraisal of one’s 
job” (Locke, p. 1300), highlights the prin- 
cipal problem in interpreting responses to 
satisfaction questions: that they depend not 
only on the objective circumstances in 
which an individual finds himself but also 
on his psychological state and thus on as- 
pirations, willingness to voice discontent, 
the hypothetical alternatives to which the 
current job is compared, and so forth. Be- 
cause job satisfaction reflects both objec- 
tive and subjective factors, it is more com- 
plex than standard economic variables and 
requires more sophisticated and careful 
analysis. By altering the way in which 
persons respond to questions, variables like 
education (which raises aspirations) or 
collective bargaining (which provides a 
mechanism for “‘voicing’’ discontent) could 
have very different effects on job satisfac- 
tion than on objective economic conditions. 
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The impact of satisfaction on overt be- 
havior could also differ among groups, de- 
pending on the importance of objective and 
subjective factors In responses. 

The distinct features of measured job 
satisfaction that result from its dependence 
on psychological as well as objective cir- 
cumstances might be analyzed by compar- 
ing the effect of variables on satisfaction 
with their effect on overt mobility behavior 
(satisfaction excluded as an explanatory 
factor). Assuming that overt mobility de- 
pends solely on objective circumstances 
while satisfaction is influenced by subjec- 
tive as well as objective factors, marked in- 
consistencies between the effect of varia- 
bles on the two outcomes could be in- 
terpreted as reflecting the dependence of 
satisfaction on the subjective factor. 

Estimates of the effect of various eco- 
nomic variables on job satisfaction 
(measured, as before, by a Z-score scaled 
so that positive values reflect increased 
satisfaction) and on the probability of quits 
(satisfaction held fixed) were made for the 
PSID and older male NLS samples. Be- 
cause unionism was not available in the 
older male NLS until 1969, the calculations 
focus on quits from 1969-71. Table 3 sum- 
marizes the results in terms of the 
coefficients on variables having markedly 
different effects on satisfaction and quits. 

The principal paradoxical finding is that 
trade unionism, which reduces quits 
significantly in the data sets, and thus 
would be expected to raise job satisfaction, 
either reduces it significantly (in the PSID 
and in the 1971 satisfaction equation in the 
older male NLS) or has little effect (1969 
satisfaction in the older NLS). A negative 
or negligible coefficient of unionism on job 
satisfaction has also been found in other 
data sets (see James Hughes), including the 
younger male NLS, and has been docu- 
mented, with a different model, for the 
older male NLS by Borjas. At the 1975 
meetings, I suggested that the inverse rela- 
tion might reflect the role of unions as a 
‘‘voice’’ institution, encouraging workers 
to express discontent during contract ne- 
gotiations and to make formal grievances 
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TABLE 3—ESTIMATES OF THE DIFFERENTIAL EFFECT OF UNIONISM 
AND JOB TENURE ON SATISFACTION AND QUITS 


Michigan PSID NLS Older Male 

Satisfaction P (Quit) Satisfaction P(Quit) 

1972 1972-73 1969 1971 1969-71 
Union —.15 —.35 04 —.13 -1.93 | 
(.04) (.16) (.05) (.05) (.42) 

Tenure — 00! —.06 +000 — 002 —.16 
(.002) (.01) (.002) (.002) (.03) 

R?/ .067 (2385) O73 .O75 (231) 


(in likelihood) 


Note: All equations include controls used in Table 2. The P(Quit) estimated on lo- 
gistic function using maximum likelihood. Sample sizes, as in Table 2 except for older 


male NLS, which had 1,735 observations. 


rather than to quit, which would keep the 
dissatisfied from leaving the employer. If 
this view is correct, the satisfaction relation 
lends some support to the exit-voice model 
of the union (see the author). Since wages 
are included in the calculation and since a 
negative relation is found for young as well 
as older workers, it is difficult to account 
for the anomolous relation in terms of the 
flatter age earnings profile of union 
workers, or related objective factors. 

The other variable with consistently dif- 
ferent effects is tenure, which is associated 
with much lower quit rates (possibly be- 
cause of selectivity) but which has virtually 
no effect on job satisfaction. This could 
reflect the greater aspirations of those in a 
company due to increased benefits with se- 
niority, their greater willingness to voice 
discontent due to job protection, or other 
subjective factors. While there were other 
differences in the effect of variables on 
satisfaction and quits in some of the data 
sets, there were no other clear patterns for 
all of the samples. Most variables like age, 
wages, and a race dummy had the expected 
opposite coefficients on satisfaction com- 
pared to quits. 

Overall, the results of comparing satis- 
faction as a dependent variable with quits 
indicates that, consistent with economists’ 
suspicion, satisfaction cannot be treated in 
the same way as standard economic vari- 
ables. The divergent effects of unions (and 


to a lesser extent tenure) on satisfaction 
and quits suggests that at least some eco- 
nomic institutions and variables have very 
distinct effects on the subjective way in 
which individuals view their job satisfac- 
tion. 


V. Conclusion 


This paper has attempted to show that 
subjective variables like job satisfaction, 
which economists traditionally view with 
suspicion, contain useful information for 
predicting and understanding behavior, but 
that they also lead to complexities due to 
their dependency on psychological states. 
The empirical analysis has found job satis- 
faction to be a major determinant of labor 
market mobility and has turned up puzzling 
relations between certain economic vari- 
ables, notably unionism, and satisfaction 
that appear attributable to the subjective 
nature of the variable. 
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Psychic Income: Useful or Useless? 


By LESTER C. THUROW* 


Because work clearly provides opportu- 
nities for nonmonetary benefits and costs — 
fame, power, friends, physical discomfort, 
risk to life, etc.—economists traditionally 
add psychic income to money income and 
talk about total income maximization when 
analyzing labor supplies. In adding psychic 
income there is often the implicit assump- 
tion that psychic income makes little dif- 
ference to the conclusions which follow or 
the analytical apparatus to be employed. As 
I shall show, neither of these implicit 
assumptions is warranted. 

Before going on to analyze some of the 
impacts of psychic income, it is necessary 
to remember two fundamental propositions 
about psychic income. First, no job charac- 
teristics can be assigned a priori to the posi- 
tive or negative component of psychic in- 
come. It all depends upon the relative sup- 
plies and demands for the characteristic. In 
a society where many people place a high 
premium on ‘‘machismo,”’ a job with high 
physical risks may be considered a better 
job than a job with low physical risks. Simi- 
larly, in a ‘work ethic” society, working 
time may have a positive value while 
‘leisure time has a negative value. And 
whatever the aggregate market value of the 
characteristic, individuals may assign it a 
very different value. Second, a negative ag- 
gregate psychic income (the disutility of 
work) is not necessary for economic 
analysis. If one thinks of a conventional 
labor supply curve, the net utility or 
disutility of work simply determines the 
point where the supply curve intersects the 
quantity axis. If the job generates net 
utility, the supply of labor will be positive 
at a zero wage. If the job generates net 
disutility, the supply of labor will be nega- 
tive at a zero Wage and a positive wage will 
be necessary to produce a zero labor force. 
In either case monetary wages will be paid 
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‘psychic income. 


‘of potential workers. 


as long as the demand curve intersects the 
supply curve in the positive quadrant. 

The standard technique for determining 
the value of psychic income is to estimate a 
wage equation that includes job charac- 
teristics (i.e., heat, etc.) as explanatory 
variables. The coefficients of these job 
characteristics are then used to provide an 
estimate of the amount of money (positive 
or negative) that would be equivalent to 
that characteristic.1 Unfortunately, this 
technique is not apt to yield good estimates 
of the monetary value of different types of 

To illustrate the point, consider a case 
where a new positively evaluated job 
characteristic has been added to’some job. 
In Figure 1 the job characteristic has a real 
value based upon the vertical shift (ab) in 
the labor supply curve, but the observed 
change in money wages (w; — w) is much 
smaller. Produces welfare or psychic in- 
come is given by the rectangle w,w,ab and 
the equivalent money wage is w3. 
Basically, the more elastic the derived de- 
mand curve for-labor, the less the observed 
wage change can be used to measure the 
psychic income received. 


— 
. 


The estimation problem becomes even - 


more complicated if we take into account 
the impact of providing psychic income 
upon the usual derived demand curve for 
labor. Psychic income can be generated in 
two ways. First, some job characteristics 
are simply an intrinsic condition of produc- 
tion. They would exist regardless of the 


preference functions of the work force. But ` 


second, some job characteristics (like the 
coffee break) are deliberately created to 
take advantage of the preference functions 
To provide this 
second set of job characteristics, the em- 
ployer must incur extra monetary costs. 

If the gross amount of money that can be 
given to labor is defined by profit maximiza- 


‘For example, see R. E. B. Lucas. 
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wages 


quantity 





FIGURE | 


tion, then any decision to provide positive 
job characteristics or reduce negative job 
characteristics involves a leftward-shift of 
the usual derived demand curve. Thus the 
observed change in wages is partly a func- 
tion of the shift of the supply curve but 
partly a function of the shift in the derived 
demand curve for labor. In the case illus- 
trated in Figure 2 a negative job charac- 
teristic has shifted the labor supply curve 
' leftward from $, to S, and the employer’s 
attéinpt to partly eliminate this undesired 


? characteristic has shifted the derived de- 


i mand’ curve for labor inward from D; to Dz. 

It should be noted that in this case there is a 
complicated interaction between the shifts 
in supply and demand. The amount that the 
supply curve will shift depends upon how 


wages 





d3 quantity 


FIGURE 2 
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much the employer invests in eliminating 
the undesired characteristics, and the shift 
in the demand curve depends upon how 
much the supply curve would shift if the 
characteristic were not attenuated. 

In this case, using the standard tech- 
nique, the observed decrease in wages 
would lead one to think that the charac- 
teristics generated positive psychic income 
where it in fact generates negative psychic 
income. The individual earns a money in- 
come of [(w2)(qz)], a negative psychic in- 
come of [(w — w: Xq), and a total income 
of [6v3)(q:)]. Thus, to calculate an em- 
ployee’s total income it is necessary to esti- 
mate both labor supply curves and derived 
demand curves with and without the 
characteristic. 

The standard technique will also be 
biased for two other reasons. 1) If the 
marginal worker receives no psychic in- 
come, then psychic income has no impact 
on observed wages yet intramarginal 
workers may be receiving psychic income 
benefits and hence higher total incomes. 2) 
Suppose that the aggregate labor supply 
curve were perfectly inelastic and new 
positively evaluated. characteristics were 
added to each job in the society. There 
would be no shift in supply curves, yet total 
income has increased. 

The introduction of psychic income 
creates a host of problems for the rest of 
economic analysis. Many of the standard 
conclusions of economics depend upon the 
implicit assumption that individual utility’ 
and social welfare can only be created by 
consumption and not by production. Free 
markets and money income maximization 
can be shown to maximize the potential 
supply of consumption goods, but they do 
not necessarily maximize the aggregate 
supply of consumption goods plus 
producer’s welfare. The standard economic 
calculus simply does not consider 
producer’s welfare—area (waw3ab) in 
Figure | or Figure 2. (Note that producer’s 
welfare is not a synonym for either 
consumer’s or producer’s surplus.) ` 

Producer’s welfare also undercuts the 
idea that workers should only be interested 
in wages and not worry about the tech- 
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niques of production chosen by his em- 
ployer. If a shift in production techniques 
leads to a technique of production that 
yields fewer psychic benefits, the change 
should not be accepted unless the increase 
in wages can compensate, or more than 
compensate, for the lost psychic income. In 
Figure | the original work force would not 
voluntarily shift from technique 2 to tech- 
nique | unless wages rose from w, to ws, 
but market forces will only cause money 
wages to rise tow. 

Another problem arises because the 
economy generates two currencies—psy- 
chic income and money income—where 
there are imperfect opportunities for trad- 
ing the two currencies and where one of the 
two currencies only enters the utility func- 
tion of workers and not that of employers 
or consumers. This is especially true in the 
case of the intrinsic job characteristics as 
opposed to the produced job characteris- 
tics. 

Two imperfectly exchangeable cur- 
rencies also create problems for the con- 
cept of equilibrium. An individual’s net 
economic position cannot be reduced to 
one money number. Instead, his position 
has to be represented as a vector of benefits 
and costs with limited tradeoffs between 
the characteristics. As a result individuals 
may be out of equilibrium in the money 
area to be closer to their optimal position in 
the psychic area. Given that psychic in- 
come cannot be bought and sold as can 
money income, equilibrium becomes much 
more complicated both at a moment in time 
and over time. One type of psychic income 
cannot be exchanged for another form of 
psychic income and the time path of psy- 
chic income cannot be rearranged without 
rearranging production. Maximizing 
lifetime psychic income is very different 
than maximizing lifetime money income. 

There are also enormous problems 
caused for the measurement of income dis- 
tribution. Total earnings cannot be de- 
termined by multiplying the market wage 
rate by the quantity of labor employed, as 
seen in Figure 1. The welfare represented 
by (w2, w3, ab) simply lie outside of the 
conventional economic analysis. As a 
result, money income is not a good measure 
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of the distribution of total income. The dis- 
tribution of money income also depends 
upon the distribution of psychic income in 
addition to the distribution of gross 
marginal products. 

Another major impact of psychic income 
occurs through the vehicle of interde- 
pendent preferences and the resultant im- 
portance of relative as opposed to absolute 
income in making work decisions. Substi- 
tuting interdependent preferences for inde- 
pendent preferences would not make much 
difference to the theory of labor supply by 
itself (employers would simply ignore the 
interdependent preferences just as they ig- 
nore the efficiency with which individuals 
generate utility from income in a world of 
independent preferences), but it makes a 
great deal of difference if some of the other 
counterfactual assumptions of classical 
labor supply are lifted at the same time. 

Basically there are three other major 
counterfactual assumptions: skills are ac- 
quired exogenously in formal education and 
training and then sold in an auction labor 
market; individual workers have fixed 
marginal products which do not depend 
upon their psychic evaluation of their cir- 
cumstances; and in a world without 
economies or diseconomies of scale, total 
production is simply the sum of individual 
productivities. i 

While this is not the place to argue the 
validity of these assumptions at length, 
there is substantial evidence that all four of 
the standard assumptions are counter- 
factual. Surveys of work satisfaction, the 
importance of wage contours, and the so- 
ciology of relative deprivation all point to 
the existence of interdependent prefer- 


ences.” Surveys of where working skills are > 
acquired show that they are mostly ac- ~ 


quired endogenously on the job in an in- 
formal transmission process from one 
worker to another.’ The entire thrust of in- 
dustrial psychology revolves around the 
question of getting workers to provide their 
highest marginal product rather than some 
lesser amount.* Finally, there is the prob- 


*See Lee Rainwater, Richard Esterlin, Walter Run- 
cimen, and John Dunlop. 

3See U.S. Department of Labor. 

4See Edward Lawler. 
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lem of team as opposed to individual pro- 
ductivity. The importance of team produc- 
tivity and its interaction with relative wages 
has been a leading topic on most sports 
pages, but it is of no less importance in 
other industrial operations. Learning 
curves can be seen as an expression of how 
productivity dramatically rises as teams of 
workers polish their individual and collec- 
tive skills.* 

If skills are acquired endogenously on the 
job, if individuals can vary their produc- 
tivity depending upon job satisfaction, and 
if team work is important, interdependent 
preferences become operational in the 
sense that employers must take them into 
account in setting wages. If these interde- 
pendent preferences are not satisfied, 
workers can stop training, lower their own 
productivity, and disrupt the team. In 
theory, such actions could be prevented by 
an all-knowing employer who would reduce 
wages and/or fire the appropriate worker. 
But this ignores the costs of hiring and 
firing, the costs of finding out who has or 
has not reduced their productivity, and the 
fact that such firings themselves would 
disrupt teamwork. The need for voluntary 
cooperation is an area which economics ig- 
nores, Yet in the end all production de- 
pends upon such cooperation. Working to 
rule can bring any operation to a halt. 

Team productivity also leads to a pay- 
ment—-the excess of team productivity 
over the sum of individual productivities — 
that must be awarded on the basis of some 
principle that is not determined in classical 
marginal productivity theory. Presumably 
to keep the team working in harmony, these 
extra payments must be distributed in ac- 
~ cordance with the team’s norms of indus- 
trial justice. The importance of interde- 
pendent preferences is also enhanced by 
endogenous on-the-job training since wages 
cannot be determined in the Marshallian 
supply and demand scissors. If training is 
only given when a job opening exists, then 
the supply curve of labor is a function of the 
demand curve for labor. At the extreme, 


5See Steve Shreffrin and the author. 
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the supply curve for labor lies on the de- 
mand curve for labor and any wage rate is 
an equilibrium wage rate. As a result, the 
interdependent preferences of the labor 
force do not in general have to bump up 
against alternative market wages. 

From this perspective psychic income 
can help explain many of the observed 
realities of the labor market. Rigid relative 
wages and the downward rigidity of money 
wages can be seen as an expression of inter- 
dependent preferences and the psychic in- 
come which they generate. In this context 
rigid wages actually exist, they may be a 
necessary condition for dynamic efficiency. 
Without them productivity would fall and 
training would come to a halt. Similarly, the 
team payment can provide a good explana- 
tion of why it seems impossible to find the 
equilibrium skills wages which simple eco- 
nomic theory uses. In addition to their per- 
sonal characteristics, individuals are paid 
based on whether they play for a high 
productivity or alow productivity team. 
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DISCUSSION 


Ruby OSWALD, AFL-CIO: The basic 
theme that runs through all three papers is 
that job satisfaction is a necessary 
consideration for economic analysis. But 
what is job satisfaction? 

Is it some set of responses to satisfaction 
questions, or is it ‘quit rates” (Richard 
Freeman); is it employee participation in 
decision making, or ‘‘social learning” 
(Karl-Olof Faxén); or is it “fame, power, 
friends, physical discomfort, risk of life, 
etc.” that Lester Thurow calls psychic in- 
come? 

Maybe it is all of these things, plus much 
more—more than can easily be measured 
with existing tools. In general, job satisfac- 
tion is approached by the behavioral 
scientist as either a psychological study of 
workers classified into such standard vari- 
ables as age, sex, race, income, and related 
factors, or as an organizational behavior 
tool to be used to increase productivity. I 
maintain that neither of these approaches 
identify a worker’s satisfaction on the job. 
They disregard the basic needs of workers 
for income and security—and the role of 
unions in our society in trying to assure 
these basic needs. Indeed I find it shocking 
that these representatives of the economic 
profession can describe various aspects of 
job satisfaction without taking account of 
the role of unions in our economic system. 

Pay itself is directly related to job satis- 
faction. Only Faxén emphasized the 
“overwhelming importance of pay,” while 
Thurow recognizes the need for ‘“‘positive 
wages.” These analyses assume that the 
“pay” for the job meets some level of 
sufficiency, and disregard pay above that 
level as a measure of satisfaction. Yet for 
many workers their pay has not yet attained 
a level of sufficiency that is a prerequisite 


for consideration of that luxury called ‘‘job. 


satisfaction.” Secondly, only Freeman 
mentions the importance of job security as 
a criteria of job satisfaction. Without job se- 
curity, or the ready prospect of alternative 
job opportunities, job satisfaction is againa 
luxury. 
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Unions, representing the concerns of 
their members, place primary emphasis on 
these two basic elements of job satisfac- 
tion—adequate wages and job security. 
First in regard to wages, through the 
collective bargaining process, wages are no 
longer solely determined by the employer, 
but the result of a codetermination of the 
appropriate wage. This is an important ele- 
ment that is neglected in these papers’ 
concentration on aspects of satisfaction not 
related to wages or the importance of 
workers having an equal voice with em- 
ployers in establishing wages. Further 
studies of job satisfaction should analyze 
both the level of wages and the role of the 
worker in determining that level. 

Second, job security has a direct relation- 
ship to quit rates and turnover as Freeman 
points out. In this paper he only alludes to 
the importance of the various types of job 
security that are provided under most union 
contracts. The grievance procedure 
provides an outlet for resolving problems, 
the discharge and discipline clauses assure 
certain intrinsic elements of justice and fair 
play, the seniority clauses assure protec- 
tion against favoritism, the 540 clauses and 
attrition clauses protect incomes, and many 
of the other parts of contracts provide job 
security. These written contract clauses are 
clearly related to job satisfaction. 

Let me hasten to add that unions 
frequently seek the broad type of job satis- 
faction discussed in these papers. Many 
strikes -are generated by job dissatisfac- 
tions. One example that comes to mind is 
the legend written on the picket sign of one 
of the garbage collectors in that famous 
Memphis strike of 1968. That striker wrote 
the simple legend “I am a Man.” And in 
many of the issues involving work that is 
still an issue today. Faxén talks about 
"worker participation” but he ignores the 
meaning of ‘‘unionism’’ and the role of the 
union as an organization of workers in 
‘participation. While Faxén adds to the 
documentation of the substantial contribu- 
tion made by ‘“‘job satisfaction’? to 
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increased labor productivity, and Thurow’s 
paper provides a theoretical basis for such 
results, U.S. employers seem to be 
interested in job satisfaction more as a 
device to circumvent or destroy income. 
Today, U.S. employers seem to be en- 
gaged in substantially greater anti-union 
activities than exhibited in many a decade, 
while paying lip service to the notions of 
increasing worker’s job satisfaction and 
labor productivity. One of the glaring 
examples is the National Association of 
Manufacturers drive for a ‘‘union free” en- 
vironment that would inhibit workers from 


having a voice in wage setting, job security, - 


and other aspects of job satisfaction. 

Is this new employer attitude an appro- 
priate environment to improve the quality 
of working life and enhance job satisfac- 
tion? Or are we entering a new era, where 
job satisfaction in 1984 terminology is just 
the opposite? I maintain that a harmony 
needs to exist between workers repre- 
sented in collective bargaining and em- 
ployers for there to be true job satisfaction. 
Otherwise job satisfaction means worker 
manipulation. 


GEORGE STRAUSS, University of 
California-Berkeley: As one whose major 
identification is organizational behavior, I 
rejoice that at last the American Economic 
Association has a session dealing with the 
quality of work life. I rejoice not because of 
sinners saved, but also because, compared 
to the somewhat murky discussions among 
psychologists, economists have an ability 
to state propositions with succinctness, 
elegance, and exactness; characteristics 
particularly evident in the papers here. 

Karl-Olof Faxén's paper provides useful 
data as to Swedish developments. I am 
sorry only that space did not permit more 
detailed description of the research sites 
and research methodologies. His findings 
contrast with those of American studies 
which frequently show quality of work life 
experiments leading to higher morale and 
easier introduction of change, but rarely 
demonstrate increases in productivity as 
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such. Of course, quality of work life 
changes often require ‘‘social learning” to 
make them work; frequently they also re- 
quire investment in training and new equip- 
ment. Thus it may be oversimple to call 
them purely ‘‘disembodied.”’ 

There have been literally thousands of 
psychological studies relating satisfaction 
to turnover. Nevertheless Richard Free- 
man’s paper distinguishes itself by its so- 
phistication. Ironically it comes at a time 
when the concept of job satisfaction is 
under massive attack by psychologists on 
both methodological and conceptual 
grounds. They argue, for example, that 1) 
single question measures of satisfaction 
(such as those utilized by Freeman) are 
inadequate and instead attitudes toward 
specific job facets such as pay, boss, fellow 
workers, and nature of task should be 
measured separately; 2) job satisfaction 
data alone are insufficient unless im- 
portance of job is also measured; 3) 
reported job satisfaction depends on nu- 
merous factors other than the job itself, for 
example, how the question is asked, at- 
titudes on one’s fellow workers, one’s as- 
priations, one’s perceived opportunities for 
change, etc.; 4) pay itself is not inde- 
pendent of job satisfaction, satisfaction 
with so-called extrinsic factors (such as 
pay) is dependent in part on satisfaction 
with intrinsic factors (such as job 
challenge); for example, increased pay, 
ceteris paribus, may lead to increased, 
decreased, or no change in satisfaction with 
job challenge, depending on the contextual 
circumstances. At the least economists 
working on this area should immerse 
themselves in the satisfaction literature. 
Further, since the basic variable is 
somewhat ill-defined, conclusions probably 
should not be drawn from small differences 
in satisfaction. 

Lester Thurow’s paper opens new ho- 
rizons. Economic theory can help under- 
stand not only increased worker’s 
preference for nonpecuniary (for example, 
agreeableness of work) as opposed to 
pecuniary goods (for example, pay) but also 
attempts by companies to redesign jobs to 
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adjust to these changed preferences. For a 
given total cost per unit of output, jobs can 
be designed to provide workers various 
combinations of pecuniary and non- 
pecuniary rewards. An iso-cost curve can 
be constructed to show this, and geometric 
analysis (too complex to present here) sug- 
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gests that the optimum degree of job enrich- 
ment lies somewhere between the point 
where further enrichment will reduce 
productivity and the point where it will 
reduce satisfaction. Thus productivity 
should not be the sole criterion for evaluat- 
ing quality of work life efforts. 


fa 
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THE GOALS OF STABILIZATION POLICY - 


The Costs of Inflation 


By GARDNER ACKLEY* 


It is a famous proposition in economics 
that fully anticipated inflation (or deflation) 
has no significant effect on the level or dis- 
tribution of real income. As with other such 
facile generalizations, this proposition 
seems both true and essentially meaning- 
less. Clearly, such a benign inflation must 
have remained at a steady rate over a 
considerable period in order to be fully an- 
ticipated. In fact, it must have been an- 
ticipated long before it began, at least by 
parties to long-term contracts such as fifty- 
year bonds. However, there has never been 
a steady rate of inflation for any appreciable 
period in any country, and evidence has 
never been presented that any inflation was 
accurately anticipated—even on balance— 
while there is much (admittedly casual) evi- 
dence that particular inflations have been 
unexpected by great numbers of those af- 
fected. 

There is clear evidence that the vari- 
ability of inflation increases with its average 
extent. Arthur Okun (1971) showed that the 
higher was a country’s inflation during 
1951-68, the more variable it was, and thus 
the less likely to have been anticipated; 
Dennis Logue and Thomas Willet reached 
similar conclusions using data on a larger 
number on countries and over a longer pe- 
riod. Benjamin Klein showed that the vari- 
ability of U.S. price change, 1880-1972, 
was highly correlated with the moving 
average of the absolute annual rate of price 
change (ignoring sign). Only in the years 
1955—72 was this correlation significantly 
disturbed—by an unusually low variability 
of the inflation rate. (An extension of 
Klein’s calculations for the years 1973-77 
shows the variability of the inflation rate 
somewhat increased, but still quite low by 
earlier standards and relative to the average 
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rate; but changes in its variability were still 
correlated with changes in the average 
rate.) 

In my view, the principal significance of 
the standard proposition is not the usual 
conclusion that steady (and thus pre- 
sumably expected) inflation is costless, but 
rather its implication regarding the special 
and additional costs of the initiation or ac- 
celeration of inflation. Doubtless, there are 
also special costs of an unexpected reduc- 
tion in the rate of inflation; but I will argue 
that any continuing positive average rate of 
inflation involves costs that are the more 
serious the higher the rate. Thus there is a 
clear net gain from reducing the average 
rate of inflation, provided that the costs of 
securing that reduction are not too great 
and that the lower rate is maintained. 


I. The Redistributive Effects of Inflation 


The costs of inflation are of two broad 
kinds: redistributions of income and wealth 
that serve no economic purpose; and reduc- 
tions in the level or rate of growth of 
production. These costs are more 
significant the more unexpected the in- 
flation, but they occur even if inflation is 
largely expected. Redistributions of income 
and wealth, stemming from changes in rela- 
tive prices, of course arise even under a sta- 
ble price level, when they are appropriately 
regarded as a necessary means for adjusting 
the structure and mix of productive 
activities to changing technology, new 
products, altered tastes, and so on. Such 
redistributions are multiplied when the 
general price level changes, for two broad 
classes of reasons: first, because there are 
uneven lags in the response of individual 
prices and wages to the forces that permit 
or create inflation; and second, because, 
unavoidably, many important economic ar- 
rangements must extend over time. 
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The differential lags in the response of 
particular wages and prices are mostly the 
result of the fact that in modern economies 
almost all wages and the bulk of all prices 
are ‘‘administered’’ rather than market 
clearing. They change only periodically, 
through discrete decisions made by indi- 
viduals or groups that possess varying 
degrees of market power (and hold 
particular price level expectations). Those 
who decide are applying their particular 
‘“‘policies’’—practical rules of thumb, 
usually reflecting some concept of 
‘equity. Those responses are never 
instantaneous, and there is no reason for 
them to occur at a uniform speed. It is 
likely that, under the stress of prolonged 
and substantial inflation, these institutional 
response patterns evolve in the direction of 
compressing all lags toward zero. In my 
view, this mainly causes the rate of inflation 
whatever its source to accelerate, probably 
without much reduction in the redistribu- 
tive effects and perhaps even increasing 
them. 

Indeed, some of us believe that an im- 
portant force making our economy so 
inflation prone is the ability of many or- 
ganized groups in our society to obtain— 
through market or political action— 
changes in relative prices that are expected 
to be favorable to them, although these ex- 
pectations are repeatedly frustrated 
through the delayed rise in other prices. 
Thus, changes in relative prices are an inte- 
gral part of the means by which inflation is 
propagated. 

The other main reason why inflation 
creates changes in relative prices that redis- 
tribute income and wealth is the inevi- 
tability of economic arrangements that 
extend over time. Everyone who enters 
into contracts calling for future payments 
or receipts makes a bet on the future that 
requires some kind of price level expecta- 
tion, consciously formulated or not. 
Indeed, such bets are implied by almost 
every future-oriented economic decision— 
for example, to change residence, to 
prepare for a career, to buy a durable 
physical asset—often where no explicit 
contract is involved, or is even possible. 
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When these expectations fail to be fully 
realized, unexpected (and therefore ‘“‘un- 
just’’) changes in the distribution of income 
and wealth necessarily occur. 

The high productivity and resulting high 
incomes of modern economic society re- 
quire that people make many such bets. 
They must participate in large impersonal 
markets, and make actual or implied 
contracts for the continuing sale of their 
Services or products; they must produce 
and own highly durable instruments; they 
must participate in capital markets that 
separate the acts of saving and investment; 
individuals, firms, and governments must 
plan their activities and thus make or re- 
quire commitments (or impose obligations) 
which continue over time. 

The redistributions of income and wealth 
which arise from these arrangements in an 
inflationary world are most serious when 
formal or implicit commitments cover the 
longest periods of time. Yet much of our 
productivity stems from the use of highly 
durable goods, which require extremely 
long-term financing (Con Ed ts not going to 
finance a nuclear generating plant with 
commercial paper and bank loans—nor 
with equities), and often long-term 
contracts for sale of outputs or purchases of 
inputs. Indexation of long-term debts and 
contracts may be part of a ‘‘second best’’ 
answer to inflation. However, even with 
indexation a world of inflation involves 
greater uncertainties for lenders and bor- 
rowers—and thus greater real costs of 
production and lower real incomes—than 
does a world without inflation. 

It is important to know whether the redis- 
tributions associated with inflation 
systematically involve broad social or eco- 
nomic classes or groups (suppliers of labor 
vs. suppliers of property services, or- 
ganized vs. unorganized workers, farm vs. 
urban communities, and so on). G. Leland 
Bach, Bach and Albert Ando, and Bach and 
J. B. Stephenson provide evidence that few 
such systematic effects do appear. The 
principal broad class of losers, both on in- 
come and wealth account, seems to consist 
of retired persons whose wealth and in- 
come are primarily associated with direct 
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or intermediated ownership of fixed-income 
securities. However the relationship 
between the extent of inflation and of 
changes in relative prices involving nar- 
rower economic groups should be the ob- 
ject of more research. Daniel Vining and 
Thomas Elwertowski recently showed a 
strong positive correlation between the 
general inflation rate and the dispersion of 
inflation rates for particular goods and 
services, suggesting that inflation may 
imply greater income redistributions of this 
type than those that occur with price-level 
stability. 

All income redistributions, whether 
among classes or individuals, increase per- 
sonal insecurity and lessen personal satis- 
factions (even on the part of the beneficia- 
ries), and heighten interpersonal and insti- 
tutional tensions. Thus they are destructive 
of the social and political fabric, and ulti- 
mately of economic efficiency. Even those 
who are not really hurt by inflation often 
think they are. They regard their gains in 
money incomes as the result of their own 
cleverness, the effectiveness of their union 
or trade association or friends in political 
power—or just good luck. These benefits 
would have occurred whatever happened. 
The rise in the prices they pay therefore is 
regarded as unjustly robbing them of what 
is rightfully theirs. Thus they think they are 
hurt; and if they think they are, they are. 
All seek someone to blame-——those greedy 
employers or nasty trade unions; the 
bankers, landlords, farmers, or foreigners; 
our economic system, the government, so- 
ciety. A significant real cost of inflation is 
thus what it does to morale, to social 
coherence, and to people’s attitudes toward 
each other. 


‘Unfortunately, the Vining-Elwertowski evidence is 
not conclusive. The author’s own analysis of relative 
price changes during the Korean War inflation showed 
that the very sharp increase in the dispersion of 
wholesale price changes at that time (and the sub- 
sidence of the dispersion as the inflation rate declined) 
was largely associated with the degree of processing. 
The fact that prices of hides might rise 100 percent, of 
leather 80 percent, of shoes at wholesale 20 percent 
and at retail 15 percent does not necessarily reflect 
major income redistributions among participants in the 
process (other than to hide producers). 
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II. Effects of Accounting and Taxes 


The effects of inflation on the distribution 
of income and wealth are of course exag- 
gerated by conventional methods of busi- 
ness accounting. Managers, stockholders 
(and potential purchasers of stocks), 
lenders, public officials, and others could in 
principle all make their own private 
inflation adjustments of the public account- 
ing records of firms in which they are 
interested, in order not to let their decisions 
be warped. In fact, most of them have no 
idea how to do this, and (except perhaps for 
the managers) lack most of the detailed data 
necessary to do it. Indeed, the purpose of 
public accounting is precisely to supply 
useful information to all of these groups, 
and the destruction of such information is 
one of the real costs of inflation. 

As Henry Aaron’s study documents, the 
situation 1s made worse by the fact that 
these same private accounting records are 
used by the government for levying busi- 
ness taxes (and sometimes for price con- 
trols, especially of utility rates). Most of the 
inadequacies of current accounting lead to 
a serious increase in the real taxation of 
business income during inflation. 
Moreover, the extent of these tax increases 
is quite uneven among firms and industries, 
depending on their particular asset and lia- 
bility structures, methods of inventory 
valuation, and so on. Quite unintentionally 
and arbitrarily, in the presence of inflation, 
taxation based on standard accounting not 
only redistributes income, but may well 
reduce and distort investment incentives. 
For example, Martin Feldstein recently 
showed that, in the presence of inflation, 
taxation of interest income can distort the 
saving rate and capital intensity of a Tobin 
growth model. 

The effects of inflation on the taxation of 
personal income are similar to those on cor- 
porate income, insofar as income from 
unincorporated enterprises is concerned. 
The existence of fixed deductions, exemp- 
tions, and tax brackets in personal income 
taxes means that inflation also raises real 
rates of taxation on individuals—uninten- 
tionally and arbitrarily—-thus tending to 
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reduce real incomes and to depress ag- 
gregate demand. To the extent that govern- 
ment budgets are fixed in money terms, 
with inadequate allowances for inflation, a 
rising price level also reduces real govern- 
ment purchases and, again, aggregate de- 
mand. 

It would be nice if there were some 
single, new, all-purpose set of accounting 
conventions that would resolve these prob- 
lems. There are proposals that would 
reduce particular distortions; but each 
leaves other distortions untouched, and 
often creates new ones. Again, accounting 
reform is part of a second best solution— 
which may reduce but will not eliminate 
some of the redistributional costs of 
inflation. The same is true of tax indexa- 
tion. 


HI. Effects on Aggregate Demand 


Any textbook in macroeconomics accu- 
mulates a,considerable list of probable ef- 
fects of inflation on aggregate demand, and 
thus, ceteris paribus, on total production 
and incomes. Here are seven familiar ones, 
the first five of which are negative, and oc- 
cur whether or not the inflation was ex- 
pected. The last two are positive and relate 
mainly to expected inflation. 

By increasing the nominal demand for 
money, inflation forces up interest rates, 
deterring investment. 

By reducing the real value of aggregate 
consumer wealth (to the extent composed 
of government debt and money), it inhibits 
consumer spending. 

By raising effective tax rates and 
reducing real government purchases, it 
makes fiscal policy more restrictive. 

By raising domestic prices relative to 
foreign, it inhibits exports and stimulates 
imports. 

By increasing consumer fear and feel- 
ings of insecurity, it increases the 
propensity to save. 

By increasing expected future prices of 
output relative to current costs of capital 
goods, it encourages investment. 

By encouraging purchases now instead 
of later, it moves investment and consump- 
tion forward in time. 


MAY 1978 


If an inflation is caused by excessive ag- 
gregate demand, or—however caused—if 
it can be effectively reduced through 
curtailing aggregate demand, inflation’s 
negative effects on demand may be wel- 
come, despite their cost in employment and 
output. But if the inflation was not caused 
by excessive demand, or is not significantly 
controllable through reduction of demand, 
its effects on output and incomes are 
unwelcome. 


IV. Effects on Aggregate Supply 


The more interesting questions regarding 
the effect of inflation on aggregate output, 
however, relate not to demand effects but 
to impacts on supply, which are not easily 
offset, and are never welcome. Essentially, 
they are effects which reduce the total 
output (or the value to consumers of the 
mix of output) that can be produced with 
any given input of productive resources. 
They include the following: 

1) Inflation, or at least its expectation, 
tends artificially to increase the production 
of goods as opposed to services, of more 
durable as opposed to less durable goods, 
and often of physical as opposed to human 
capital. This occurs because these goods 
are seen to cost less today than they will 
tomorrow and they will still be there tomor- 
row. In a sense, this is the same as the last 
demand effect listed; but it is seen here in 
its aspect as a distortion of production, and 
thus as a reduced real value of production 
to consumers. More concretely, firms are 
encouraged to carry larger inventories than 
they really need and to build plants and buy 
equipment sooner than really necessary. In 
countries with continuous rapid inflation, 
incomplete buildings are visible every- 
where, awaiting gradual completion as their 
owners can gradually finance it; new ma- 
chinery rusts awaiting use, coal piles are far 
larger than needed. These are gross exam- 
ples of inefficiencies created by inflation; 
more subtle ones must be everywhere. 

The economist may say that this be- 
havior reflects the absence of suitable 
financial investments that could produce 
the same yield—-perhaps because of ceil- 
ings on interest rates, the neglect of indexa- 
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tion, or the absence of institutional struc- 
tures for providing alternate forms for the 
real investment of savings in units small 
and secure enough for low or moderate in- 
come savers. However these are not 
easy—and are often not economical—to 
provide. 


2) Money and other deposit balances 


are excessively economized, requiring 
more frequent settlement of accounts than 
is reasonable, and so on, in order not tọ 
hold depreciating money. Again, this 
particular problem may be solved by re- 
moving interest ceilings on demand and 
savings deposits. But in some economies, 
demand deposits are not used by most of 
the population; and it is quite impossible to 
pay interest on holdings of cash. 

3) Scarce managerial talent is diverted 
from managing production, maintaining 
efficiency, seeking economy, and innovat- 
ing, in favor of maneuver, speculation, and 
the search for protection against (or benefit 
from) inflation. 

4) Because long-term contracts of all 
kinds involve more risk in inflationary 
periods and places, people refuse to enter 
upon them, sacrificing the many real 
production efficiencies and economies 
which are made possible by such contracts, 
as well as wasting resources in more 
frequent negotiation. 

5) Inflation destroys or weakens the 
usefulness of all kinds of market informa- 
tion which people accumulate merely 
through repeated transactions at a stable 
price level. With inflation, every transac- 
tion requires new information gathering, 
again to find the cheapest source, the most 
suitable quality at the price, and so on. 
Shopping for the family or the firm is made 
more difficult, as when one suddenly begins 
using a foreign currency. What is a ‘‘good 
buy”? requires laborious calculations of 
what the price means in the familiar cur- 
rency, and how it compares with prices of 
other goods—which requires finding out 
what other goods are selling for before 
deciding to buy the first—as Okun (1975) so 
effectively pointed out. 

Economists do not know how to measure 
the full extent and significance of these and 
other effects of inflation on distribution and 
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production. Clearly, they occur; yet they 
do not necessarily stand in the way of 
reasonable economic performance or even 
of economic progress. Some countries have 
lived with high and fluctuating inflation 
rates of 30 to 150 percent or more for 
decades, without complete breakdown or 
even highly visible impairment of produc- 
tion and living standards; some have even 
been able to achieve economic growth 
despite high inflation. I, however, would 
hold that the immensely more complex and 
completely market-oriented economies of 
the major Western countries, with their 
greater dependence on long-term contracts, 
and their vastly more intricate financial 
markets and intermediation, could not sur- 
vive as well under these conditions. 

Inflation tremendously complicates the 
task for the makers of government fiscal 
and monetary policy. Even if they believe 
that the costs of moderate and not too 
unsteady inflation are vastly overrated, the 
public does not. Thus, inflation not only 
makes it harder for policymakers to 
diagnose the factors affecting aggregate de- 
mand, but it also forces them to do—and 
even more often to say—silly things: for 
example, that inflation is intolerable, but in 
the next breath, that each of the things that 
might be considered to deal with it (other 
than to allow the inflation to create unem- 
ployment) is unthinkable because they in- 
volve some cost—as though inflation and 
unemployment did not! Yet, at the same 
time, policymakers can take other actions 
that clearly raise prices, a fact which they 
cannot afford to mention. Thus one of the 
worst evils of inflation is the accompanying 
deterioration of the level of public dis- 
course. 

Finally, now that almost all economists 
of every school at last agree that the main 
cause of inflation is past inflation, clearly 
the greatest cost of inflation is the inflation 
it causes. 
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The Private and Social Costs of Unemployment 


By MARTIN FELDSTEIN* 


We do not need a careful quantitative 
analysis to establish that the unemployment 
of seven million workers involves very sub- 
stantial private and social costs. Why then 
should we bother to think about measuring 
the cost of unemployment? There are two 
quite different reasons. First, by measuring 
the private costs of unemployment that are 
borne by the unemployed themselves, we 
can better understand why our unemploy- 
ment rate is so high. Second, by examining 
the social costs of unemployment (1.e., the 
costs of unemployment to the nation as a 
whole regardless of how they are dis- 
tributed), we can better decide when the 
benefits of a reduction in unemployment 
outweigh the costs of achieving it. The 
present paper considers both of these prob- 
lems, emphasizing the conceptual issues 
rather than presenting specific estimates. 

Since unemployment is so often thought 
of in aggregate terms, it is worth emphasiz- 
ing at the outset that a proper analysis of 
the costs of unemployment must begin by 
disaggregation. The private cost of unem- 
ployment is very large for some of the 
unemployed, but is quite small for many 
others. The average private cost of unem- 
ployment is therefore much less relevant 
than the distribution of such costs. Simi- 
larly, in considering the social costs of 
unemployment, it is important to distin- 
guish several kinds of unemployment since 
the cost of each type of unemployment and 
the costs of reducing that unemployment 
differ significantly. 


I. Private Costs 


The cost of unemployment that is borne 
by the unemployed person himself varies 
from the overwhelming to the trivial. At 
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one extreme is the very substantial loss by 
those who experience a long period of 
unemployment with little or no help from 
transfer payments. At the other extreme is 
the minimal loss of those who are out of 
work very briefly and whose lost net in- 
come is fully replaced by unemployment 
compensation. Although there is a wide 
range of experience, the typical spell of 
unemployment is closer to the low cost 
extreme than to the high cost extreme. 
Even now, more than half of the unemploy- 
ment spells last four weeks or less. 
Moreover, more than half of the unem- 
ployed received unemployment compensa- 
tion. I believe that the relatively low cost of 
unemployment in these circumstances is a 
substantial cause of our high permanent 
rate of unemployment. 

The principal reason for the low private 
cost of unemployment is the interaction of 
our tax and unemployment compensation 
systems. It is particularly important to 
consider these two together. Income and 
social security taxes now imply a marginal 
tax rate in the neighborhood of 30 percent 
for a worker in a median income family. It 
is therefore very significant that unemploy- 
ment compensation is not subject to tax. 
The combination of a relatively high 
marginal tax on earnings and no tax on 
unemployment compensation implies that 
unemployment benefits replace a very high 
fraction of lost net income, typically about 
two-thirds. 

An example will illustrate how this oc- 
curs. Consider a worker in Massachusetts 
in 1977 with a wife and two children. His 
gross earnings are $140 per week while hers 
are $100 per week. If he is unemployed for 
ten weeks, he loses $1400 in gross earnings 
but only $279 in net income. Why does this 
occur? A fall in gross earnings of $1400 
reduces his federal income tax by $226, his 
social security tax by $82, and his Massa- 
chusetts income tax by $75. Thus, total 
taxes fall by $383, implying that net wages 
are reduced by $1017. 
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Unemployment benefits are 50 percent of 
his wage plus a dependents’ allowance of $6 
per child per week. The benefit is thus $82 a 
week. Since there is an annual one week 
“waiting period’’ before benefits begin, 
nine weeks of benefits are paid for the ten 
week unemployment spell. Total benefits 
are thus $738. The loss in net income is only 
the $279 difference between these benefits 
and the fall in after-tax wages. The $279 
private net income loss is less than 20 
percent of the loss in output as measured by 
the gross wage. 

Because of the one week waiting period, 
the private cost of unemployment is even 
lower for an additional week of unemploy- 
ment. If he stays unemployed for eleven 
weeks instead of ten, he loses an additional 
$140 in gross earnings but only $16 in net in- 
come, The private net income loss is less 
than 12 percent of the loss in output as 
measured by the gross wage. If the indi- 
vidual values his leisure and nonmarket 
work activities at even 50 cents an hour, 
there is no net private cost of unemploy- 
ment! 

The great reduction in the private cost of 
unemployment that results from this 
interaction of high taxes on earnings and 
the untaxed unemployment benefits 
produce substantial adverse incentives that 
magnify the cyclical volatility of unemploy- 
ment and raise the noncyclical ‘‘baseline 
level” of unemployment. The most obvious 
effect is to increase the average duration of 
unemployment spells. With little or no per- 
sonal cost of a longer period of unemploy- 
ment, it is rational for the individual to look 
for a new job until the potential gain from 
additional search is extremely small or to 
use the low cost time to do chores at home 
or just to enjoy a period of vacation. In ad- 
dition to increasing the average duration of 
existing unemployment spells, the low 
private cost of unemployment also causes 
an increase in the number of unemployment 
spells. Since workers who quit their jobs 
are eligible for benefits in a number of 
states, the low private cost of unemploy- 
ment is responsible for many of the one 
million unemployed who quit their last job. 

More significant, however, is the incen- 
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tive for temporary layoffs. Approximately 
half of the unemployment spells that are 
Officially classified as ‘‘job losses” are 
actually temporary layoffs in which the 
unemployed worker expects to return to his 
original job. In manufacturing, ap- 
proximately’ 80 percent of those who are 
laid off return to their original jobs. Our 
system of unemployment compensation 
lowers the cost of such temporary layoffs to 
both firms and workers, making unemploy- 
ment more attractive than accumulating in- 
ventories or cutting prices. 

I have concentrated these comments on 
unemployment compensation because this 
is the most significant program for reducing 
the private costs of unemployment. Those 
who are not eligible for unemployment 
compensation often receive other forms of 
income replacement such as food stamps, 
social security, and welfare. It is also im- 
portant to remember that a very large frac- 
tion of the unemployed who do not receive 
unemployment compensation are young 
people who are supported by their families. 

It is easy to see how our system of taxes 
and transfers drastically lowers the relative 
private cost of unemployment and thereby 
induces a higher unemployment rate. The 
real puzzle is why the low private cost of 
unemployment does not result in a higher 
rate of unemployment. What are the forces 
of self-restraint that limit the public’s will- 
ingness to exploit the full opportunities for 
subsidized unemployment? And will they 
continue to be effective in the future? 
Public attitudes about accepting transfer 
payments appear to have been changing 
rapidly during the past decade, resulting in 
the rapid growth of such things as disability 
insurance benefits, food stamps, and health 
insurance payments. The contagiousness of 
social attitudes suggests that this trend may 
accelerate in the future. It carries with it an 
ominous prospect for unemployment. 


II. Social Costs 


The social cost of an unemployment spell 
depends on the social opportunity cost of 
the unemployed person’s time. In measur- 
ing the social cost of unemployment, it is 
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therefore crucial to ask “‘Unemployment as 
compared to what?’ As economists, we 
tend to define the opportunity cost of any 
resource as its value in the best possible use 
to which it might be put. But the relevant 
opportunity cost in the current context is 
not this ‘‘best allocation’ of full employ- 
ment general equilibrium theory. We are 
interested in the social costs of unemploy- 
ment in order to assess the desirability of 
particular unemployment policies. Dif- 
ferent policies imply different opportunity 
costs for the unemployed workers. In each 
case, we should compare the particular net 
social cost of unemployment—that is, the 
potential benefit of returning the unem- 
ployed person to work-—with the cost of 
the policy itself. 

The format of this session suggests that 
all policies to reduce unemployment entail 
increasing inflation, implying that the rele- 
vant comparison is between the social costs 
of unemployment and the social costs of 
inflation. If this were true, the implication 
would be quite dismal since most 
economists now agree that a permanent 
increase in inflation cannot achieve more 
than a temporary reduction in unemploy- 
ment.! Fortunately, there are policies for 
reducing unemployment permanently that 
do not involve increases in inflation. These 
policies may involve such costs as a reallo- 
cation of some workers from more produc- 
tive to less productive activities, a reduc- 
tion in unemployment insurance protec- 
tion, or a redistribution of income with 
losses by some groups and gains by others. 
A proper evaluation of available policies re- 
quires quantifying the costs and benefits of 
each. 

Before looking at some examples of the 
social costs associated with different types 
of unemployment, it is useful to comment 
on two extreme but common views of the 
social cost of unemployment. According to 
one view, unemployment has no social or 
private cost. The individual’s loss of wage 


‘In a growing economy, the present value of the 
social cost of a permanent increase in inflation can be 
extremely large relative to the gain from a temporary 
reduction in unemployment; see the author. 
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income is at least offset by the value of his 
leisure and of the information that he ac- 
quires by his job search activity. This con- 
clusion is false even if we accept its premise 
that all unemployment is voluntary. The 
taxes and unemployment insurance 
described above imply a substantial gap 
between the individual’s gross wage and 
the value of his time when unemployed. 
The existence of the rigidities that cause in- 
voluntary unemployment only strengthens 
the reason to reject this view. 

At the other extreme is the view that the 
loss in wage income is equal to the social 
cost of unemployment. This ignores the 
value of the individual’s leisure and of the 
information gained by searching for a new 
job. Moreover, even if both of these were 
zero, it would be wrong to regard the indi- 
vidual’s normal or potential wage as a 
measure of the gain that would result from 
his reemployment without specifying the 
policy that would be used to achieve his 
reemployment. 

Consider, for example, the case of 
workers on temporary layoff. As I noted 
above, some 80 percent of workers who are 
laid off by manufacturing firms soon return 
to their original jobs at those firms. Such 
temporary layoffs are almost completely 
unknown in Europe and Japan. This im- 
portant source of unemployment could be 
significantly reduced if the employer tax 
that is used to finance unemployment com- 
pensation were changed to eliminate the 
current subsidy of excessive layoffs by 
some firms. While I believe that this would 
be a worthwhile reform, the benefit of such 
a change should not be overstated. The 
social cost of the unemployment that would 
thereby be eliminated is not the normal 
wage of these workers or even that wage 
reduced by the value of their leisure. A re- 
duction in temporary layoffs would mean 
more production for inventory and more 
spells of below average productivity. 

This example also illustrates the familiar 
principle of welfare economics that it may 
be possible to identify a good policy in 
terms of the marginal conditions without 
explicitly evaluating the gains from the 
policy. In this case, it seems clear that 
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eliminating the subsidy that increases tem- 
porary layoff unemployment would be a 
move in the right direction even though the 
value of the gain is unknown. Although the 
theory of the second best cautions against 
this general line of reasoning, an explicit 
partial equilibrium calculation of the gain 
from reducing unemployment is unlikely to 
be an improvement in this regard. An ex- 
plicit calculation of the social cost of tem- 
porary layoff unemployment would be of 
value primarily in deciding whether the 
economic gains of the reform outweighed 
the political costs of achieving it. 

Although the potential wage will 
generally overstate the social cost of 
unemployment, there is an important case 
in which it is an understatement. For young 
workers, unemployment means not only 
the loss of output and earnings but, more 
important, the missed opportunity for on- 
the-job training and experience. The very 
high unemployment rate among low- 
skilled youth is symptomatic of the more 
serious problem that the jobs available to 
them generally offer little opportunity for 
training or advancement. The social cost of 
youth unemployment thus depends very 
much on the contemplated alternative. If 
we judge the social cost of youth unemploy- 
ment by the type of no-training jobs that are 
currently available, the cost is relatively 
low. But if employment with useful on-the- 
job training is a feasible alternative, the 
social cost of youth unemployment is 
substantially greater than the immediate 
loss of output. . ' 


Iii. Conclusion 


In this short paper, I have emphasized 
two basic points. First, the private cost of 


. failure to reform the 
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unemployment varies substantially and is 
often extremely low. This low private cost 
is an important cause of the permanently 
high unemployment rate in the United 
States. Second, the social costs of unem- 
ployment must be judged by considering 
the specific policy by which a worker would 
be reemployed. 

In selecting these points for emphasis, I 
have ignored many of the issues generally 
associated with measuring the costs of 
unemployment. In conclusion, however, I 
want to call attention to two further costs of 
a chronically high unemployment rate that 
are likely to be of great long-run im- 
portance. 

If we do not change the structural causes 
of our high unemployment rate, we will 
face growing pressure to adopt the strategy 
of some European countries that supress 
unemployment by denying firms the right to 
lay off workers without government ap- 
proval and by denying those workers who 
lose their jobs the right to decide where and 
when they will return to work. In addition, 
a chronically high unemployment rate will 
create strong pressures for expansionary 
macroeconomic policies that will serve 
only to exaccerbate inflation. The loss of 
freedom in labor markets and the increase 
in inflation throughout the economy would 
be an extremely high cost to bear for our 
incentives and 
eliminate the barriers that create our unem- 
ployment problems. 
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Stabilization Goals: Balancing Inflation 
and Unemployment 


By HENRY C. WALLICH* 


Unemployment and inflation are grave 
social ills; both capable, unless resolved, of 
changing our economic and perhaps 
political system. Between the two ills, 
moreover, there is only a very limited 
tradeoff. In the longer run, there is no 
tradeoff; indeed, they may tend to move in 
the same direction, if not at exactly the 
same time. 

This last proposition is easier to defend 
today than it was twenty and even ten years 
ago when I first tried to argue it. That pe- 
riod spans the life and some might say the 
death of the Phillips curve, probably the 
most important innovation in macroeco- 
nomics since Keynes. Today, the defense 
of the proposition that there is very little 
tradeoff—and that only transitory— 
between unemployment and inflation can 
fall back upon the theoretical framework 
surrounding the “‘natural rate of unemploy- 
ment,” upon “‘rational expectations,” and 
on a growing body of empirical research. It 
can fall back also upon the experience of 
the last dozen years. This experience has 
refuted the formerly widespread view that 
accelerating inflation is unlikely to occur 
without a continuously declining unem- 
ployment rate and would do little real 
damage if it did. 

If ever there existed a meaningful 
tradeoff, it rested on workers’ and em- 
ployers’ expectation that higher inflation 
would soon be reversed. Once experience 
ceased to validate that expectation, money 
illusion was bound to vanish quickly. With 
money illusion dissipating, any tradeoff will 
‘ occur only along a Phillips curve shifting 
nearly concomitantly with changes in the 
rate of inflation. 


*Board of Governors of the Federal Reserve 
System. I am indebted to David Lindsey for many 
helpful comments, to Daniel E. Laufenberg for statis- 
tical and other assistance, and to numerous associates 
for criticism. Errors are mine. 
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Even a Phillips curve that is vertical in 
the long run does not adequately explain 
present high and apparently stubborn levels 
of both unemployment and inflation. For 
most industrial countries, unemployment 
today seems to be above what one might 
suppose to be its natural rate. Yet inflation 
has moved to extraordinarily high levels 
and is declining very slowly, if at all. Many 
special reasons can be adduced—oil price 
increases, food shortages, raw material 
scrambles, errors of monetary and fiscal 
policy, uncompetitive wage and price be- 
havior, exchange rate fluctuations. 
However, I believe that a more systematic 
pattern is discernible. 

Inflation and unemployment have moved 
up together because a short-run Phillips 
curve that shifts over time in response to 
variations in inflation rates implies realized 
tradeoffs that change in accordance with 
the stage of the business cycle. When the 
economy expands, the curve traced out by 
unemployment and inflation becomes 
steep—-much inflation must be accepted for 
a given reduction in unemployment. When 
the economy contracts, the curve traced 
out becomes flat—little reduction in 
inflation is accomplished for a given rise in 
unemployment. Where previously we 
recognized downward inflexibility of the 
level of wages and prices, today we are be- 
ginning to recognize diminishing downward 
flexibility of the rate of wage and price 
increases. Movements on the short-run 
Phillips curve, in other words, are not re- 
versible. 

The upward zigzagging of inflation and 
unemployment has been aggravated by the 
stop-go character of anticyclical policy. In 
the United States as in various other coun- 
tries, policy has moved back and forth 
between fighting inflation while ignoring 
mounting unemployment and fighting 
unemployment while ignoring mounting 
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Table |—PERrops OF INCREASING AND DECREASING RATES OF INFLATION AND 
UNEMPLOYMENT (FOUR-QUARTER MOVING AVERAGES) 


Rate of Inflation? 


Decreasing Increasing 
1960(1)—1961(1) 
2.1 0.6 
1961{1)—1962(IV) 
0.6 2.1 
1962(1V)—1964(1D 
2.1 1.3 
1964(1)-196&IV) 
1.3 3.7 
1966(1V)-1967(11) 
3.7 25 
1967(ID-1970() 
2.5 5.6 
19700-19721) 
5.6 3.8 
1972(11)—197S(1) 
3.8 11.1 
1975(D)-1976(1V) 
ILI 4.7 
1976(1V)—-197701D 
4.7 5.6 


Rate of Unemployment 
Decreasing Increasing 


1960(D~196 1 (11D) 
5.4 6.5 


196 1(11I)—1962(TV) 


6.5 5.3 
1962(1V)—1963(IV) 
5.3 5.4 


1963([V)-1967(II) 
5.4 3.6 


1967(I1)—1967(1V) 
; 3 


1967(TV)— 19691) 


3.7 3.3 
1969(1T)—1971(1V) 
3.3 5.8 


197 1(1V)—1973(LV) 


5.8 4.7 
1973(1V)—1975(IV) 
4.7 8.3 


1975(1V)—1977(11]) 


8.3 7.2 


“The rate of inflation is a four-quarter moving average cf the annualized percent 


change in the GNP deflator. 


inflation. It is only recently that a more 
moderate approach has gained ground, 
seeking to reduce both evils simulta- 
neously. 

The net result has been the tracing out of 
a positively sloping relation between unem- 
ployment and inflation. The rough contours 
of this path for the United States are visible 
in Table | showing periods of increasing 
and decreasing rates of unemployment and 
inflation. The cyclical movements outlined 
in Table i are the result in considerable 
degree of policy measures, even though the 
precise consequences of those measures 
may not always have been adequately 
foreseen. This at least seems true of the 
United States, although not necessarily of 
other countries, where cyclical fluctuations 
often are imported. Could it then be argued 
that if no measures ever were taken to halt 
inflation, unemployment would never have 
to rise? 

This would be tantamount to saying that 
continuously accelerating inflation might be 
indefinitely sustainable. Historical evi- 


dence indicates that it is not, and that 
hyperinflation in any event produces 
recession and unemployment. Even in the 
absence of acceleration, .with inflation 
simply fluctuating around a high level, 
mounting unemployment ultimately seems 
unavoidable on present evidence. The 
reason is that inflation has shown itself to 
be adverse to investment and hence 
threatens a mounting imbalance between 
capital stock and labor force. In the United 
States, the growth of the capital stock 
clearly has not kept pace with that of the 
labor force. Full employment, by almost 
any definition, today would require operat- 
ing the economy at rates of capacity utiliza- 
tion far in excess of historically 
noninflationary limits. 

Thus, there seem to be three causal se- 
quences through which inflation ultimately 
raises rather than reduces unemployment; 
1) policy measures designed to curb 
inflations; 2) acceleration toward 
hyperinflation in the absence. of such less 
than accommodative policy measures; and 
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3) disincentives to investment and reduc- 
tion in the capital stock relative to the labor 
force. 

In recent years, the economics 
profession seems to have modified its 
evaluation of the relative welfare loss from 
inflation and unemployment. In other 
words, in economists’ perception, the indif- 
ference curve relating inflation and unem- 
ployment became flatter as the Phillips 
curve became steeper. Estimates of the loss 
from inflation have been raised while those 
of the loss from unemployment have been 
lowered. In the higher estimate of the loss 
from inflation, abandonment of the assump- 
tion of perfectly anticipated inflation has 
played a role. This useful analytical tool, 
like other forms of perfect foresight, has no 
reliable counterpart in the real world. The 
evidence so far seems to indicate that 
inflation will not be correctly anticipated. 

Moreover, even in a world where 
inflation is correctly anticipated, making 
the correct adjustment to inflation could 
prove to be very difficult. Governments, 
indeed, will make every effort to prevent 
correct adjustment by insisting on original 
cost depreciation, on capital gains taxes 
based on nominal rather than inflation cor- 
rected values, on tardy adjustment of tax 
brackets, on interest rate ceilings, and on 
treating the inflation premium in interest 
rates as if it were income or an expense 
item, Just to name a few of the roadblocks 
thrown up on the highway to adjustment to 
inflation. Official statements of the need 
and intention to bring down inflation have a 
similar effect. 

Inflation therefore does affect real varia- 
bles—the level and distributions of income 
and wealth, relative prices, investment, 
growth, and employment. 

Furthermore, even in the unlikely event 
that rational expectations were to lead to 
unbiased anticipations of inflation, this 
does not guarantee systematic avoidance of 
real effects. Markets and institutions may 
not permit wealthholders to obtain the 
inflation premia they would like to have. 
Borrowers may not want to pay a nominal 
rate equal to the reai rate plus the inflation 
premium. Alternative assets may not be 
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available that would provide an adequate 
inflation-adjusted return. In that case it 
does not help the wealthholder who cor- 
rectly perceives future inflation to ‘‘de- 
mand” such a return. The same problem 
could occur in the labor market. 

Moreover, the contracting parties—em- 
ployers and employees, lenders and bor- 
rowers—may not feel completely sure of 
their expectations. Each may therefore 
want to charge their counterpart a risk pre- 
mium. This means that supply and demand 
functions, adjusted for the respective risk 
premia, will be shifted inward and will 
intersect only at a lower volume of transac- 
tions than they otherwise would. 

Finally, any change in the rate of 
inflation, even if correctly anticipated for 
the future, after it has become effective will 
leave a residue of old contracts that cannot 
be adjusted and that give rise to redistribu- 
tive gains and losses. One has to mount toa 
dizzying level of abstraction to lose sight of 
these individual consequences of inflation. 

Moreover it is fanciful to discuss inflation 
in terms of perfect anticipations, however 
qualified. The fact that the U.S. govern- 
ment issues thirty-year bonds callable only 
after twenty-five years at about 8 percent 
does not imply that the government expects 
twenty-five years of inflation at about 5 
percent— it is simply a sensible act of risk 
diversification on the part of a debtor. If 
inflation were firmly expected by govern- 
ment or the private sector to continue at 
some constant rate, forces would come into 
being causing it to accelerate. That, I fear, 
are our prospects today. The essence of 
inflation is uncertainty. 

This means that under conditions of 
inflation, the ordinary uncertainties at- 
tached to individuals’ income and wealth 
are greatly increased. The variance or risk 
term in utility functions rises. Since the 
variability of inflation has been shown to be 
positively related to its rate, risk rises with 
inflation and utility falls. 

While the costs of inflation have been ac- 
corded increasing weight in professional 
opinion, the opposite has been the case 
with respect to unemployment. The costs 
of unemployment generally have been 
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evaluated at two levels: the macro-eco- 
nomic loss of total output, and the micro- 
economic financial and morale loss to those 
experiencing unemployment. The macro- 
economic loss presumably exceeds the sum 
of the micro losses thanks to the various 
compensation schemes that redistribute the 
impact. 

_ The perception of loss of potential output 
attributable to unemployment is being 
reduced by the shift that has been taking 
place in the definition of the full employ- 
ment level of unemployment. At one time, 
a plausible definition of full employment 
seemed to be the equality of unemployment 
and job vacancies. Today, the natural rate 
of unemployment seems to find increasing 
acceptance as the measure of full employ- 
ment. The latter definition obviously leads 
to a lower level of potential output and 
hence a lower loss attributable to a given 
level of unemployment. 

Additional doubts can be raised, 
moreover, about the concept of “‘potential 
output” as such. It rests heavily upon arbi- 
trary institutional limitations, such as the 
forty-hour week and mandatory retirement 
at age 65. Today we seem to be in the 
process, with a minimum of fanfare, of rais- 
ing the retirement age limit. Should we 
recompute past potential and compute the 
loss from not removing the limit earlier? 
Some dissatisfaction with the eight-hour 
day, too, seems to be indicated by the 
heavy movement of women into the labor 
force, some of which may reflect dissatis- 
faction with the earnings that husbands 
bring home from their eight-hour stint. 
What would potential be, and how much 
output would we be losing, if the workweek 
were forty-two or forty-five hours? 

At the micro level, too, the cost of un- 
employment is coming to be seen in a more 
measured perspective. A considerable part 
of unemployment today is viewed as search 
activity, that is, as voluntary. Although far 
from’ painless, the benefits from search 
must be weighted against the micro costs of 
unemployment. Insofar as job search leads 
to better matching of skills and jobs, it 
produces gains also at the macro level. 

In addition the economic cost of unem- 
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ployment to the unemployed individual is 
perceived to be less disastrous than it has 
often been presented to be. Much unem- 
ployment is that of secondary earners in a 


. household. Unemployment compensation 


is more adequate. Together with food 
stamps, tax deductibility of the benefits, 
Savings on transportation, on meals away 
from home, and on clothing, unemploy- 
ment “‘income’’ may come close, in many 
cases, to offsetting the wages lost to the in- 
dividual. Any induced extension of unem- 
ployed status must then also be viewed as 
voluntary. 

The transient character of much unem- 
ployment also is more clearly perceived. 
‘The unemployed,” for the most part, are 
not a fixed group like “‘the aged,” but more 
nearly like “the sick.” The composition of 
the unemployed part of the labor force is 
more clearly seen: unemployment is much 
lower among heads of households and 
particularly married males than among 
women and particularly teenagers. This 
fact, incidentally, also limits potential 
output from a given unemployed labor 
force-_during an expansion, markets for 
skilled labor will tighten faster than labor 
markets in general. 

All told, unemployment in liberal dis- 
course is losing its role as a successor to 
sex among the Victorians—as an utterly 
obscene and unacceptable part of the 
human condition. 

If inflation were thought to be costly 
mainly because it causes unemployment, 
and if unemployment itself were judged to 
be less costly than had earlier been thought, 
the issue of balancing the two would lose 
much of its portentousness. Such a miscon- 
ception could arise from defining the 
respective “‘costs’’ in too narrowly eco- 
nomic terms. There is more to an economic 
system than the production of GNP. Indeed 
it can be argued that the most significant 
impacts of unemployment and inflation fall 
outside the area of determination of income 
and wealth. 

In particular it is easy to overrate the im- 
portance of any loss of aggregate income 
and growth resulting from the joint and 
several impacts of unemployment and 
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inflation. Income per capita has tended al- 
most to double in each generation. Does 
anyone argue seriously that earlier genera- 
tions were substantially less happy than 
ours? That the 1950’s or 1920’s were 
periods of widespread distress? That 100 
years ago, at an income per capita about 
one-tenth of today’s in real terms, 
American lived in misery? 

There have been enormous gains, of 
course. But they have principally consisted 
in the elimination, or at least reduction, of 
extreme conditions of poverty, and hardly 
from major gains in the sense of well-being 
of the average household. Growth has 
brought satisfaction probably because it 
has given income receivers a rising rather 
than simply a higher living standard. And 
growth, of course, has not resolved the 
dissatisfaction arising from the iron law of 
rank: for everyone who gains satisfaction 
by rising in the scale of income, wealth, or 
other forms of prominence, there must be 
another who has lost satisfaction by moving 
down. 

If unemployment and inflation were to 
continue at high levels, the principal indi- 
vidual and social welfare losses would not 
come from income foregone. Nor need they 
come from diminishing satisfaction through 
a slower rate of growth, since it is at least 
conceivable that growth might continue at 
about the rate of the past, albeit on a lower 
path. The principal loss, it would seem to 
me, would take the form of a lowered 
quality of life, in the form of heightened un- 
certainty, sharper social conflicts, great 
injury to some individual life patterns, and 
mounting hostility to the economic and 
political institutions that would be held 
responsible. Persistent unemployment and 
inflation are forms of pollution of the social 
environment. 

Unemployment directly affects a rela- 
tively small number, but with considerable 
intensity. High turnover increases this 
number and softens the impact, as does 
improved compensation. However, in 
certain groups—not so much regional or 
occupational as age and racial, such as 
black teenagers—the condition with all its 
consequences is becoming endemic. Af- 
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fected individuals and groups are in danger 
of moving outside the mainstream of so- 
clety and becoming altogether alienated. 

Little seems to be known about the con- 
sequences of this condition for the attitudes 
of those affected. A good deal has been said 
about the views and feelings of the unem- 
ployed, much of it derived primarily, one 
must assume, from introspection by over- 
employed economists. Given the paucity 
of objective studies, one may guess that 
plain hostility to the system must be at least 
as frequent a reaction as loss of personal 
dignity, frustration, and functional distur- 
bances. 

Inflation hits directly a much larger 
number than does unemployment, but 
generally far less severely and in many 
cases indeed with positive effects on in- 
come and wealth. Uncertainty, however, is 
bound to be pervasive under inflation. 
Partial indexation merely raises the risk of 
the unindexed remainder. The ability to 
provide for the future, an essential attribute . 
of a civilized society, evaporates. Inflation, 
which early on had been thought to dis- 
courage saving, does nothing of the sort— 
in all major countries savings rates rose as 
inflation accelerated. Full protection of 
these savings can be offered only by 
government, to the extent it chooses to do 
so through indexation of social security, 
civil service pensions, and at some future 
point perhaps indexed bonds. 

Some concluding remarks on policy seem 
in order. The standard prescription against 
inflation derived from the natural rate of 
unemployment analysis is to allow the 
unemployment rate to remain above the 
natural rate for some time. To the extent 
that, by design or default, this prescription 
has been employed, it has so far given poor 
results. This experience refiects the view 
expressed earlier, that when inflation is on 
the way down, the short-run Phillips curve 
becomes quite flat. 

A type of action that would si- 
multaneously reduce unemployment and 
inflation is the family of tax-oriented in- 
comes policies (TIP). Numerous versions 
of TIP have been proposed. Restraint can 
be exerted through tax penalties, or 
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through tax bonuses. It can be exerted 


against wages only, on the well-validated 
assumption that prices are closely tied to 
wages, or against both wages and prices. 
Applicability can be compulsory or volun- 
tary. The taxes used can be the corporate 
income tax, or a payroll or sales tax. The 
principle is always the same. There are no 
mandatory controls. Market forces 
continue to govern. If a firm wants to 
concede a high wage increase, for whatever 
reason, it is free to do so, provided the tax 
is paid. Only the balance of bargaining 
power is shifted in favor of restraint. 

The principle of TIP is to internalize to 
the wage and price setter the inflationary 
externalities he creates. The effect would 
be to break into the present spiral in which 
inflation moves forward mainly by its own 
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momentum. The result should be not only a 
decline of inflation, but also an opportunity 
for lower unemployment. The Phillips 
curve or, if one prefers, the natural rate of 
unemployment, would have been moved 
toward lower levels of unemployment. 

There are difficulties to be overcome, 
both technical and political. In the light of 
the high social costs of unemployment and 
inflation, I regard the effort as eminently 
worthwhile. Those who do not share the 
view expressed here that these are the prin- 
cipal costs of those twin evils but are pri- 
marily concerned about their economic 
cost, or who continue to believe in the 
existence of.a meaningful tradeoff between 
them, should find the proposal no less con- 
vincing. 


EARNINGS AND EMPLOYMENT OF WOMEN 
AND RACIAL MINORITIES 


The Structure of Female Wages 


By MARY CORCORAN* 


While most people would agree that famil- 
ial responsibilities affect women’s labor 
market behavior and wages, surprisingly 
little is Known about how this process 
operates. Past investigations of women’s 
wages have generally relied on data sets 
designed for other purposes, and, as a 
result, theoretically important determinants 
of women’s wages may be measured im- 
precisely or omitted entirely from analyses. 

Familial responsibilities influence 
women’s labor market behavior in at least 
two distinct ways. First, many women will 
withdraw entirely from labor market 
activities to bear and/or raise children. Not 
only does this reduce the total amounts of 
work experience and job tenure women ac- 
quire, but Jacob Mincer and Solomon 
Polachek further argue that women’s 
human capital (work skills) will depreciate 
during such withdrawals and that such 
withdrawals will affect the timing of 
women’s investments in on-the-job train- 
ing. Second, women who choose to work 
may adjust their labor market activities to 
meet family responsibilities in ways which 
reduce productivity and hence wages. For 
instance, women with home responsibilities 
might restrict job locations or schedules, or 
might take off extra time from work to care 
for sick children. 

The 1976 Panel Study of Income Dy- 
namics (PSID) is well suited for exploring 
female wages. The PSJD is a longitudinal 


*Assistant professor of political science, University 
of Michigan. This paper draws on data analyses 
conducted by Richard Coe, Greg Duncan, Martha 
Hill, and Saul Hoffman as well as myself. I have 
received financial support from the Department of 
Health, Education, and Welfare and the Labor Depart- 
ment. Karen Mason has commented on an earlier draft 
of this paper. None of these individuals or institutions 
is responsible for opinions or errors in this paper. 
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study of 5,000 families which began in 1968. 
In 1976, male heads of household, female 
heads of household, and wives were asked 
to provide detailed information on earn- 
ings, education, work history, absenteeism, 
and self-imposed restrictions on Job hours 
and job location. These data are used to 
describe women’s patterns of work history 
and labor force attachment, to specify the 
determinants of women’s wages, and to 
investigate the wage gaps between white 
men and each group of women. 


I. Patterns of Work History 


The majority of women withdraw from 
the labor market at some point in their 
careers. In the PSID, only 36 percent of 
employed white women 18 to 64 had 
worked continuously since school comple- 
tion. This drops to 25 percent if we look at 
employed white women 30 to 45. White 
women varied considerably on when they 
timed labor force withdrawals. About 29 
percent of employed white women 18 to 64 
delayed beginning work after school com- 
pletion (for an average of 9.6 years) and 
then worked continuously; another 15 
percent worked a while, dropped out of 
work (for an average of 8.2 years) and then 
returned to work and worked continuously; 
still another 20 percent experienced two or 
more prolonged periods of nonwork after 
school completion.! Black women’s work 
history patterns involved fewer interrup- 
tions once a work career had begun and 


1The percentage of women with two or more periods 
of nonwork is greater than the percentage of women 
with two or more interruptions; because periods of 
nonwork can occur after school and prior to starting a 
work career as well as when a work career is inter- 
rupted. 
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TABLE 1—MEANS AND REGRESSION COEFFICIENTS FOR WORK HISTORY AND LABOR FORCE ATTACHMENT 
MEASURES FOR EMPLOYED WHITE WOMEN AND BLACK WOMEN AND WHITE MEN 18-64 
Dependent Variable = in (1975 hourly wage) 


White? 
Independent Variables Women 
= b 
Work History Measures® X (s.e) 
Years between school and work¢ 3.15 — 0076 
(.0021) 
Length of most recent interruption D5 — 0004 
(years)! (.0025) 
Interrupted two or more times® 0.118 0121 
(.0392) 
Experience prior to present job 8.05 £00835 
(years) (.0042) 
Experience prior to present job 129.9 — „0003€ 
(squared) (.0001) 
Tenure in present job (years) 5.74 .0245* 
(.0020) 
Proportion of total working years 0.790 2883 
that were full time® (.0460) 
Labor Force Attachment Measures! 
Whether placed limitations on 0.342  —.0416 
job hours or location (.0268) 
Annual hours of absenteeism due 43.38 ~~ 00028 
to own illness l l (.0001) 
Annual hours of absenteeism due 12.45 -~ 0001 
to illness of other family members (.0002) 
Whether working part time 0.148 .0438 
voluntarily (.0369) 
Other Variables 
Formal education (in years) 12.73 0848 
(.0051) 
Size of Largest City in Area 4.08 1974 
(in 100,000’s) (.0030) 
Whether residing in the South 0.261 ~- 0200 
. (.0294) 
N (Number of observations) 1326 
R? 312 
1975 Hourly Wage (Geometric mean) 3.6] 
In (1975 Hourly Wage) 1.284 


Black? 
Women 
X (s.€) 
3.07 .0032 

(.803 1) 
0.538 .0017 
(.0077) 
.037  —.1186 
(.0897) 
9.27 £0103" 
(.0052) 
161.9 — ,0003 
(.0002) 
6.45 0142 
(.0025) 
0.826 16208 
(.0597) 
0.216 —.0056 
(.0394) 
58.01 .0003 
(.0002) 
25.68 .0001 
(.0001) . 
090 —.0448 
(.0610) 
11.75 .0909h 
(.0074) 
5.26 0179 
(.0042) 
0.558 —, 1283h 
(.0365) 
741 
301 
3.17 
1.154 


White? 
Men 
= b 
X (s.e) 
1.66 — 0053 
(.0097) 
.97 —.0029 
(.0070) 
028 —.0331 
(.0668) 
11.27 01412 
(.0034) 
225.0 — 0003" 
(.0001) 
8.72 02425 
(.0013) 
.909 33655 
(.0009) 
0.145 — .0603® 
(.0303) 
36.50 £00028 
(.0001) 
4.01 .0005 
(.0005) 
010 .0673 
(.1077) 
12.85 .0638> 
(.0038) 
3.84 .020 1h 
(.0026) 
0.266 —.05285 
(.0248) 
2250 
287 
5.60 
1.722 


aln these analyses “white” refers to racial categories other than black. Observations include all employed 
household heads and wives [8—64. ‘‘Employed” refers to individuals who worked 500 hours or more in 1975. 


>These work history variables are described at greater length in the author. 


cYears between schoo! and work measures the time spent not working after school completion and prior to tak- 


ing one’s present job. 


“Interruptions refer to labor force withdrawals which occur after one’s work career has begun. 


eThis is the ratio of years of full-time work to total years of work. 


fThese labor force attachment measures are described more fully in Hill and Coe. 


®These two variables become significant when the insignificant work continuity measures are dropped. 


hSignificant at the .05 level. 


these labor force withdrawals were shorter. 
Employed black women 18 to 64 were more 
likely than employed white women 18 to 64 
to have worked continuously (42 percent 
vs. 36 percent), or to have delayed labor 
market entry and then worked continuously 


(42 percent vs. 29 percent). Correspond- 
ingly, less than 20 percent of all employed 
black women had ever dropped out of work 
once their work careers had begun, and 
black women were only half as likely as 
white women to have experienced two or 


VOL. 68 NO. 2 


more extended spells of nonwork. Finally, 
when employed women who have ever 
withdrawn from the labor market are com- 
pared, black women’s spells of nonwork 
are on the average about 2 years shorter 
than those of white women. 

Three measures were constructed to cap- 
ture the timing, frequency, and duration of 
women’s labor force withdrawals (see Ta- 
ble 1, col. 1). Years between school and 
work measures the length of labor force 
withdrawals which occur after school com- 
pletion and precede one’s work career. 
Two “‘interruptions’’ variables refer to 
labor force withdrawals which occur after a 
career has begun. Some women also cut 
back work experience by working part time 
rather than full time. On the average, about 
20 percent of the work experience of em- 
ployed women 18 to 64 involved part-time 
rather than full-time work. 


Il. Labor Force Attachment 


Women are believed to adjust labor 
market behavior and job choice so as to ac- 
commodate child rearing and family 
responsibilities, with such adjustments 
lowering productivity and hence wages. 
The PSID provides four direct measures of 
ways in which women might adjust labor 
market behavior: absenteeism due to own 
illness; absenteeism due to illness of others; 
self-imposed restrictions on work hours 
and/or job location; voluntary part-time 
work. In addition, the wage changes 
‘experienced by employed wives who 
moved between 1970 and 1975 will be com- 
pared to wage changes experienced by em- 
ployed wives who did not move during this 
- period. If wives moved in order to accom- 
modate a spouse’s career, this should nega- 
tively affect wages. 

A considerable number of women appear 
to adjust their labor market behavior. 
About one-third of all white women and 
one-fifth of all black women reported that 
limitations on job hours and/or job location 
were factors in taking their present job. 
Interestingly both groups of women are 
more likely to report that the timing rather 
than the number of hours or job location 
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was a factor in taking the present job, sug- 
gesting that policies which increase the 
flexibility of work hours might help working 
women to accommodate family needs. 
About IS percent of white women and 9 
percent of black women worked part time 
voluntarily in 1973. - 

About half of all employed women were 
absent from work in 1975 because of their 
own illness, and 20 to 25 percent were 
absent because of another family member’s 
illness. Workers who missed work to care 
for other family members missed a fair 
amount of work: an average of 57 
hours/year for white women and 103 
hours/year for black women. And about 65 
percent of all women who missed work to 
care for family members did so to care for 
sick children. Black women were absent 
from work much more frequently than 
white women. These black/white dif- 
ferences in absenteeism are not surprising 
given that blacks may suffer from poorer 
health than whites because of their 
generally more deprived backgrounds. 

The labor force attachment measures in- 
cluded here are a substantial improvement 
over those available in past analyses. Some 
past studies, for instance, have interpreted 
the empirical effects of marital status and 
number of children on the relative earnings 
of men and women as indicators of 
male-female differences in labor force at- 
tachment. The PS/ID variables directly 
measure many of those behavior patterns 
resulting from the sex division of labor in 
the home, which have been expected to 
reduce women’s wages. 


HI. The Determinants of Female Wages: 
. Work History 


Table 1, columns 3 and 5, show the 
results when /n (hourly wages) is regressed 
on the measures of work history, labor 
force attachment and schooling listed in 
column 1. 

Contrary to theoretical expectations, 
women’s work skills apparently depreciate 
only slightly, if at all, during periods of non- 
work. Black women’s wages were unaf- 
fected by labor force withdrawals. Labor 
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force withdrawals significantly reduced 
white women’s wages only when such 
withdrawals preceded one’s first job and 
followed school completion. Even then re- 
ductions in expected wages were small— 
less than | percent for each year out. Inter- 
ruptions after a work career had begun had 
no effect on expected wages. Of course, the 
impact of withdrawals may be underesti- 


mated if some women use withdrawals to - 


acquire and/or brush up on job-related 
skills. The PSID asked workers about 
schooling and skills acquired during work 
interruptions. Even when analysis is 
restricted to interruptions which involved 
neither schooling nor the acquisition of job- 
related skills, these interruptions still had 
no significant effects on women’s wages 
(see the author). 

If human capital depreciates during 
periods of nonwork, it is unclear why such 
capital should depreciate during one period 
and not another. One would expect, in fact, 
that the net rate of depreciation would be 
greater for interruptions in a work career 
than for delays in beginning work. Yet just 
the reverse is true for white women. One 
possible interpretation is that women who 
delay labor market entry are motivated dif- 
ferently than women who begin working 
directly after school. For instance, women 
who view themselves primarily as wives 
and mothers may be those most likely to 
delay starting work, and perhaps these mo- 
tivational differences persist over time. On 
the other hand, entering the labor market 
directly after school completion may itself 
alter women’s perceptions and motiva- 
tions, so that women who work for a while 
after school completion may see 
themselves as potentially attached‘to the 
labor force throughout their lives. 

These results differ from Mincer’s and 
Polacheck’s finding that labor force 
withdrawals had moderately large negative 
effects on wages in a national sample of 
married women aged 30 to 44 with children. 
‘But a replication of the Mincer-Polachek 
analysis with PSID data suggests that these 
apparent inconsistencies are caused by 
restricting the sample to women aged 30 to 
44 years (see the author). Wages of women 
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in this restricted age range appear to be 
quite sensitive to labor force withdrawals. 
This is consistent with the argument that 
women’s wages upon return to the labor 
market are depressed for a short while be- 
cause of misinformation about labor market 
opportunities. Other evidence supports this 
explanation. Women in the PSID were 
asked to report their hourly wages before 
and after their most recent interruption. On 
the average, white women’s real hourly 
wages were about 19 percent lower im- 
mediately after labor market reentry than 
immediately before leaving. 

Human capital theorists argue that wages 
increase with work experience because of 
training acquired while at work. Pre- 
sumably then, those kinds of experience 
which involve more training will be more 
valuable than other kinds. A year of 
experience in one’s present job, for 
instance, seems to be more valuable than a 
year of experience acquired in previous 
jobs (Table 1). And full-time work 
experience is clearly more valuable than 
part-time experience. A white woman, half 
of whose work experience has been in part- 
time jobs, for instance, earns about 14 
percent less than an otherwise similarly 
qualified white woman, all of whose 
experience has been in full-time jobs. 
Mincer and Polachek argue that workers 
will invest more in training during periods 
following interruptions than in periods 
preceding interruptions. When I tested this 
in the PSID, I found that experience ac- 
quired prior to one’s latest interruption was 
not significantly less valuable than later 
experience {see the author). 


IV. The Determinants of Female Wages: 
Labor Force Attachment 


The behavioral indicators of labor force 
attachment included in these analyses had 
negligible effects on women’s wages. 
Women who were frequently absent from 
work or who had imposed limitations on 
work hours or job locations earned no less 
than did similarly qualified women who had 
attended work regularly and who had im- _ 
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posed no limitations. Similarly, women 
who were working part time voluntarily 
earned no less than other women. Finally, 
wage rate changes between 1970 and 1975 
were computed separately for wives who 
moved during that period and for wives 
who didn’t move (see Martha Hill). Dif- 
ferences in wage changes between the two 
groups were trivial. If variations in labor 
force attachment influenced worker 
productivity, this was not reflected in 
wages. 

One might argue that labor force attach- 
ment is imprecisely measured because dif- 
ferent kinds of self-imposed limitations are 
lumped together; those on the timing of job 
hours, on the amount of job hours and on 
job location. But when limitations were 
broken down into separate categories, limi- 
tations still never significantly reduced 
women’s wages——with the single exception 
that white women who limited both job 
hours and job location earned about 13 
percent less than other white women. 
Moreover, if we compare women to white 
men (Table 1, col. 2, 4, and 6), women 
consistently score lower than white men on 
labor force attachment measures—-suggest- 
ing that these measures do capture sex dif- 
ferences in labor force attachment. Finally, 
excluded measures are probably correlated 
with our included attachment measures. 
Given the exceedingly weak effects of in- 
cluded measures, it seems unlikely that ex- 
cluded measures will be important de- 
terminants of women’s wages. 

A second possibility is that employers 
tend to hire women into Jobs where labor 
force attachment doesn’t matter on the 
assumption that women are likely to be less 
motivated and less reliable than men. In 
this case men would be hired into jobs 
where labor force attachment is more im- 
portant. If this were the case, women’s 
wages should be less affected by labor force 
attachment than men’s. This is generally 
not the case. If we compare the wage equa- 
tions for white men to those of women, we 
see that white men’s wages are no more af- 
fected by variations in labor force attach- 
ment than were either group of women’s 
wages. 
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A third possibility is that this model 
misspecifies the relationship between labor 
force attachment and wages. For example, 
workers reported those job limitations 
which they imposed when they first took 
their present job. To the extent that wage 
effects of such limitations diminish over 
time, the equations reported in Table 1 will 
underestimate the effects of job limitations. 
But even when an interactive term between 
tenure and limitations is added to the 
women’s wage equations, both the limita- 
tions measure and the interactive term are 
insignificant-—-suggesting that effects of 
limitations do not vary with job tenure (see 
Hill). A similar problem arises with the 
absenteeism measures. Absenteeism and 
wages are each reported for 1975. Em- 
ployers may not yet have adjusted wages to 
reflect absenteeism for newly hired em- 
ployees. But when interactive terms 
between tenure and the two absenteeism 
measures are added to the basic wage equa- 
tion, results indicate that employers did not 
penalize tenured employees who missed 
considerable work time because of their 
own illness or because of the illness of 
other family members (see Richard Coe). 


V. Earnings Differentials Between White 
Men and Women 


In the PSID white men’s hourly earnings 
for 1975 averaged $6.67; this compares to 
averages of $4.16 for white women and 
$3.75 for black women. Some have at- 
tributed male-female wage differentials to 
the sex division of labor within the home: 
because women assume family and child- 
rearing duties, they restrict labor force 
activity in ways which reduce their wages 
relative to those of men. 

We can investigate this explanation by 
assessing the extent to which male/female 
average differences on the labor force 
restrictions measured in Table | account 
for male/female differences in wages.? 


2These figures are estimated by subtracting the fe- 
male mean from the white male mean, multiplying the 
difference by the white male coefficient, and then 
expressing this product as a fraction of the differences 
in łn (hourly wages) between white men and women. 
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Average differences in work history, labor 
force attachment, and schooling account 
for 36 percent of the wage gap between 
white men and white women, and 27 per- 
cent of the wage gap between white men 
and black women. Much of this explana- 
tory power is due to differences between 
white men and women in the amounts of 
experience, tenure, and proportion of full- 
time work experience. Differences in 
schooling also account for a considerable 
proportion of the wage gap between white 
men and black women. The substantial dif- 
ferences between the work continuity of 
white men and women (as measured by the 
first three variables in Table 1) accounted 
for less than 5 percent of the wage gap 
between white men and either group of 
women; and differences in labor force at- 
tachment accounted for none of the wage 
gaps between white men and either groups 
of women. . 

The overall explanatory power is hardly 
overwhelming given the extensive number 
of worker qualifications included in these 
analyses. While some relevant worker 
qualifications were likely omitted from this 
analysis, I suspect that at most half the 
wage gap between white men and women 
can be accounted for by average dif- 
ferences in worker qualifications. This 
strongly suggests that black and white 
women will not be paid the same as are 
white men with the similar qualifications. 


VI. Conclusions 


These analyses appear to support the 
following conclusions: 

Women’s labor market behavior re- 
sembles that predicted by cultural 
stereotypes. A majority of women have not 
worked continuously after school comple- 
tion; much of women’s work experience is 
part time; and even when women do work, 
a substantial minority place limits on when, 
how much, and/or where they will work 
and a substantial minority are absent from 
work to care for sick children. 
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Intermittency of work experience 
exerts almost no effect on women’s wages; 
interruptions in work careers never 
significantly lowered wages for either black 
or white women; delays in starting work 
after school completion did lower white 
women’s wages slightly. 

Work experience, job tenure, and the 
extent to which past work has been full 
time all exert considerable impact on 
women’s wages. This suggests that policy 
programs designed to increase women’s 
economic opportunities should not be 
directed to programs at any single point in 
the career cycle but should instead be 
aimed at all phases of the career process. 

Self-imposed. restrictions. on job hours 
or location, voluntary part-time work, 
absenteeism either for one’s own illness or 
to care for others, and geographic mobility 
exerted no significant impact on women’s 
wages. 

Differences in work history, work con- 
tinuity, labor force attachment, and formal 
schooling accounted for less than half the 
wage gap between white men and white 
women, and less then one-third the wage 
gap between white men and black women. 
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The Improving Economic Status 
of Black Americans 


By JAMES P. SMITH* 


While contemporary rhetoric often high- 
lights differences between races, the data 
show that blacks are becoming less distin- 
guishable from whites in at least one rele- 
vant index of performance—market earn- 
ings. Relative to white males, black male 
earnings have gradually increased, and the 
rise during the 1960’s and the early 1970’s is 
larger than that observed earlier. (See Ta- 
ble 1.) Yet, it is clearly the contrast 
between white and black females that is ex- 
traordinary. Twenty years ago the average 
black woman employed full time was earn- 
ing approximately half the wage of a simi- 
larly employed white woman. By 1975, al- 
most complete racial parity among women 
had been achieved. 

In a recent article (1977), Finis Welch 
and I argued that the advance in the relative 
income of black males between 1960 and 
1970 was due mainly to converging educa- 
tional distributions by race and a narrowing 
in wage differentials between regions. Skill 
levels were relatively constant within 
cohorts and convergence was accom- 
plished as increasingly similar racial co- 
horts entered labor markets while other less 
similar cohorts retired. Finally our test 
of affirmative action pressures indicated 
that before 1970 they had little impact. My 
first objective is to update our previous re- 
search to determine if the events of the last 
decade for males have continued unabated 
into the mid-1970’s. Since a complete 
understanding of the dynamics of black- 
white changes necessitates explaining the 
patterns for females, my second goal is to 


*The Rand Corporatian. This paper summarizes 
work from a large project on racial differences in in- 
come funded by grants from National Science Founda- 
tion and the Department of Health, Education, and 
Welfare. Part of this project is conducted with my 
colleague Finis Welch whose assistance on this paper 
is gratefully acknowledged. 
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expand the wage comparisons to include 
women. 

The major explanations for narrowing in 
racial wage differences can be placed under 
four general categories. The central idea of 
the vintage hypothesis is that more recent 
black cohorts begin their job experiences 
with larger initial stocks of human capital, 
relative to whites, than previous cohorts. 
The second explanation involves migration. 
The rural-South to urban-North migration 
has partly been superceded by southern 
blacks moving to what are by now eco- 
nomically vibrant southern cities. The third 
category involves the effects of government 
affirmative action. Since 1970, it is alleged 
that a series of court cases imposing severe 
financial penalties on firms for noncom- 
pliance with affirmative action goals have 
added sharp teeth to government jaw bon- 
ing. Finally, changes in other aspects of 
market work may be important in narrow- 
ing relative wages. This factor is more rele- 
vant for women than men and includes the 
choice of part- or full-time work, unique 
characteristics of certain occupations, and 
biases due to limiting comparisons solely to 
working women. 


I. Evidence of Cohort Convergence 


My principal explanation for the 
improved relative economic status of 
blacks is that successive cohorts of blacks 
and whites are simply becoming more alike 
in those attributes producing higher wages. 
In 1930, the average black new labor force 
entrant had credentials quite different from 
his white competitor. (See Table 2.) The 
typical black male (female) began a work 
career with 3.7 (2.6) fewer years of formal 
schooling than their white counterparts. Al- 
most 70 percent of these blacks had a grade 
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TABLE [—RatTIOS OF MEDIAN WAGE INCOMES BY RACE AND SEX 


‘FOR SELECTED YEARS, 1947-75 


All Workers Full-Time Workers 

Black Females/ Black Males/ Black Females/ Black Males/ 
Year White Females White Males White Females White Males 
1947 340 543 543 .640 
1951 421 .616 =- -— 
1955 .433 588 570 .635 
1959 532 580 .664 612 
1963 53) 568 .636 .654 
1967 .643 639 765 675 
1969 721 .666 816 .694 
1973 896 695 882 719 
1974 977 .709 94] .736 
1975 .973 .734 .986 .769 


Source: Various issues of Current Population Surveys, 


school diploma or less, and only 3 percent 
had any postsecondary schooling. As suc- 
cessive cohorts entered the labor force, the 
competitive disadvantage of blacks 
continuously dissipated. By 1970, 1.2 (.3) 
years of schooling separated black and 
white males (females) at the time of their 
initial labor force experience. Further, 
fewer than 10 percent of these new black 
workers had less than 9 years of schooling 
and almost a fifth had some postsecondary 
education. Even as current education levels 
by race converge, the weight of the past 
will continue to depress relative wages of 
blacks. However, in tracking changes over 
time, this generational improvement will 
contribute to convergence between races. 
Blacks not only have higher education 
levels relative to whites than their fathers 
did, but they also have parents with more 


education relative to whites than their 
parents had. 

The story conveyed by nominal years of 
schooling is reinforced by data on schooling 
quality. The current, and often valid, 
criticism of the quality of contemporary 
black education makes us forget that the 
historical situation was much worse. The 
data (see Table 3) on nominal characteris- 
tics of schools tell a clear story of improv- 
ing relative quality of black schools.! In 
1920, black youths attended school only 
two-thirds as many days as white students, 
but there were no real black-white dif- 
ferences in days attended by 1954. Simi- 
larly, in 1920 teachers of black students had 
1.75 as many pupils as the average teacher 
in the country. By 1954, this difference had 


1For a detailed examination of this data, see Welch. 


e 
TABLE 2—~YEARS OF SCHOOL COMPLETED AT ESTIMATED TIME OF LABOR MARKET ENTRY 


Males 
1930 1940 1950 


Mean Schooling of Blacks 5.9 8.0 9.9 
Mean Schooling of Whites 9,6 11.1 12.0 
Proportion of Blacks with 

less than 9 years of school 0.78 0.58 0.31 
Proportion of Whites with 

less than 9 years of school 0.42 0.22 0.15 


Year of Labor Market Entry 


Females 


1960 1970 1930 1940 1950 1960 1970 


ILI 11.4 8.0 10.1 11.2 ILG 12.1 
12.6 12.6 10.6 11.4 11.9 12.0 12,5 


0.15 0.11 0.58 0.27 0.15 0.09 0.04 


0.10 0.07 0.29 O15 0,09 0.08 0.03 
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TABLE 3—-COMPARISONS OF TWENTIETH CENTURY TRENDS IN CHARACTERISTICS BETWEEN 
THE SEGREGATED NEGRO SCHOOLS, 
SOUTHERN WHITE SCHOOLS, AND ALL U.S. SCHOOLS 


Average Days Attended 
Per Pupil Enrolled 
Negro All 
Year Schools Schools 
1899-1900 ST 6% 
1908-09 71 88 
1919-20 80 121 
1929-30 97 143 
1939-40 126 152 
1949-50 148 158 
1953—54 151 159 


aSouthern white schools only. 


been substantially reduced. The extraordi- 
narily high ratio of first to second graders 
suggests that on average a black student 
took about two years to complete the first 
grade in the 1930’s. Retention rates that 
average 100 percent suggest low quality 
education coupled with inflexible stan- 
dards. Between 1940 and 1954 implicit 
retention rates in southern Negro schools 
moved toward the. national norm. It is 
difficult to link attributes of schools to 
measures of school achievement. Indeed, 
some of the measures offered may have had 
little impact on achievement, but the 
consistent picture of simultaneous con- 
vergence in all these dimensions makes the 
case for improving quality of black schools 
plausible. 


H. Summary of Regression Results 


Regressions for male wages were based 
on eight Current Population Surveys (CPS) 
for 1968-75 inclusive. In each year, 
separate samples were extracted for black 
and white males between the ages of 14 and 
65. The dependent variable is the (ln) 
weekly wage and the explanatory variables 
fall into five classes: schooling, regional 
residence, market experience, direct and 
indirect government employment, and a set 
of estimated probabilities controlling for 


ao 


Pupils Enrolled per 


Enrollment in 
First Relative to 


Classroom Teacher Second Grade 
Negro Al Negro All 
Schools Schools Schools Schools 
56.7 42.53 1.37 1.148 
56.4 39,9 1.45 1.498 
56.0 31.8 1.96 1.64 
43.7 30.0 2.35 1.48 
45.3 29.0 2.03 1.29 
33.6 27.5 1.62 1.20 
32.9 27.9 1.45 1.25 


less than full-time work —the probability of 
zero earnings, part-time work, and full-time 
part-year work. A similar wage equation 
was estimated for black and white married 
women between the ages of 2] and 60 using 
the 1960 and 1970 U.S. Census. The de- 
pendent variable was again the (ln) hourly 
wage. The explanatory variables were 
divided into five classes: schooling, region, 
direct and indirect government employ- 
ment, full- or part-time work, and age. 

Using the ordinary least squares 
regression estimates, the change in the 
black-white wage ratio between 1960 and 
1970 is 


AlnR = [Xs — X neo) = (Xwro Xwso)lbo 
+ (X79 ~ Xpe0)d1 + (Xweo — Xgso)ð2 
oa (Xz60 a Xw70)812 ği (812X70) 


where bo is the parameter vector for white 
women in 1970, & is the black-white dif- 
ference in parameters in 1970, ô» is the dif- 
ference in white parameters between 1960 
and 1970, and ô; is the 1960-70 change in 
black-white difference in parameters. A 
similar procedure is used for changes in the 
male wage ratio between 1968 and 1975. 
The first term measures that part of the 
growth in black-white wage ratios due to 
contraction or expansion in black-white dif- 
ferences in characteristics. The other terms 
capture the impact of differential payments 
between races and across years. A detailed 
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description of the results is contained in the 
author, and the author and Welch (1977), 
and is only summarized here. 

Almost one-half (one-third) of the rise in 
the ratio of black-white male (female) 
wages is explained by converging nominal 
characteristics. As new cohorts of black 
workers enter the market, the distinction 
between races in income-producing ‘at- 
tributes is eroding and leading to a narrow- 
ing of the wage gap by race. Education 
plays the dominant role, explaining 47 (59) 
percent of the relative growthin black male 
(female) wages due to greater characteristic 
congruency. The large influx of black fe- 
males into direct and indirect government 
employment explains an additional 20 
percent of the female rise attributable to 
more similar attributes, while movement of 
black women from part-time to full-time 
jobs explains 12 percent. Migration ac- 
counts for only a small positive amount (9 
percent) of the relative wage growth of 
black men and women. 

The other terms in the equation provide 
additional insight into the differential struc- 
ture of wage equations by race and the role 
of these differences in explaining improve- 
ment among blacks. I have estimated lower 
coefficients for elementary and secondary 
schooling for black males. If school 
systems are not an effective mechanism for 
increasing black male income, the problem 
is concentrated at the elementary and 
secondary levels. The marginal returns to 
college are actually higher for black males 
particularly in the early years of market 
experience, perhaps due to increasing black 
attendance at racially mixed northern 
colleges. In contrast to a declining white 
college coefficient, the returns to tollege 
for black males have remained stable over 
this period. 

For all women, education coefficients 
rose dramatically with schooling level and 
increased over the decade. Female wages 
typically increased by less than 1 percent 


per year of elementary school education. 


and less than 5 percent for the high school 
segment. No significant racial difference in 
education coefficients exists for women 
below the college level, but the premia to 
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college are approximately 15 percent for 
black women and 10 percent for white. 

The direct effect of converging schooling 
levels was partially offset by differential 
rates of return between races and across 
years. For example, in male comparisons 
the larger white schooling coefficients 
imply that whites gain more as schooling 
levels rise even if differences in schooling 
by race remain constant. Similarly, the 
increased return to female schooling over 
the decade benefited white women more 
than black women because they have more 
schooling. 

In regional explanations of the changes in 
wage ratios the southern variables account 
for a significant part of the rise in both black 
male and female wages. Although migration 
flows had a small favorable 
impact on blacks, convergence towards 
the national norm in black-white south- 
ern wage ratios 1s far more important. 
Relative black-white wage ratios for both 
sexes have risen more rapidly in the South, 
especially among the young. For males 
with less than 10 years of experience and 
for women under 30 year old, relative black 
wages have increased by 10 percent more 
than in the rest of the country. For older 
workers, the male (female) ratio rose by 5 
(3) percent more in the South. In addition to 
the general improvement for southern 
blacks, there was a reduction in black- 
white wage inequality among southern 
States and between urban and nonurban 
areas particularly among more recent 
cohorts. Vintage effects are greater in the 
South and affect all southerners, but they 
are larger among blacks than whites. New 
black southern workers apparently will 
enjoy career prospects that differ 
significantly from those which confronted 
their predecessors. 

Direct and indirect government employ- 
ment was used to test for the effect of 
affirmative action programs. Indirect 
government employment measures em- 
ployment in industries regulated by either 
federal or state and local governments and 
the fraction of an industry’s sales that go to 
either the federal or state and local govern- 
ments. The argument is that if affirmative _ 
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action has an impact, it should be strongest 
on employment and wage trends in these in- 
dustries. The public sector is becoming a 
more important employer of all blacks 
(relative to whites), but the changes ob- 
served for black males are small compared 
to those of black women. The proportion of 
black women employed in government rose 
from .18 to .28. For indirect government 
employment, the proportion of black 
women has also risen sharply both 
absolutely and relative to white females. 

While the direct effect of increased 
government employment raised ,relative 
wages of black men and especially black 
women, black-white wage ratios have de- 
clined in these sectors. The large black 
wage gains were achieved in the private 
sector and not in those industries most sus- 
ceptible to affirmative action pressures. In 
fact, this wage decline was so large that on 
balance the government variables actually 
predict a decline in the wages of black men 
relative to white men. The situation for 
black females is more ambiguous. The rela- 
tive deterioration in black-white female 
wages in these government sectors also 
lowered the gains attributed to government, 
to a small positive amount. However, the 
magnitude of the employment inroads made 
by black women suggests that they are the 
most likely recipients of any beneficial ef- 
fects of affirmative action. If quotas are im- 
posed that include both race and sex as cri- 
teria, black women have a clear advantage. 
By filling two quotas for the price of one, 
they are the cheapest avenue open to em- 
ployers to adhere to employment quotas. 
Any beneficial impact of quotas on groups 
that possess one targeted characteristic 
should be attenuated by the existence of a 
dual-attributed group. 

The race-year intercept indicates that 
relative to whites the black regression line 
has shifted upwards over time. It is this 
shift combined with converging charac- 
teristics that explains the bulk of the rise in 
relative black income. This shift is the con- 
sequence of any secular improvement in 
the relative labor market value of black 
men and women not captured by nominal 
= measures of characteristics included in 


EARNINGS AND EMPLOYMENT 175 


earnings functions. While this improvement 
at the front end of the labor market is open 
to other interpretations, the evidence ad- 
vanced earlier suggests that relative vintage 
effects for blacks deserve high priority. The 
age and experience variables indicate that 
cross-sectional black wage profiles have be- 
come flatter (relative to whites), so that vin- 
tage effects may in fact be accelerating over 

time. En 


HI. Cohort and Life Cycle Comparisons: The 
Evidence for the Vintage Hypothesis 


One feature common to all cross-sec- 
tional studies of black-white earnings dif- 
ferences is that younger blacks fare better 
in comparison to whites than their older 
counterparts. Secondary labor market 
theories of discrimination tended towards a 
life cycle explanation holding that over-the- 
career black earnings Increase less rapidly 
than for whites. In the cohort view, 
however, the observed cross-sectional de- 
cline in relative black-white wages with 
experience simply reflects the fact that less 
experienced workers are simultaneously 


‘ members of new cohorts. By comparing 


cross sections at different points in time, 
the potential of distinguishing life cycle and 
cohort effects is established. 

For males, individual year CPS re- 
gressions are used to predict relative 
black-white wage paths with experience 
under two assumptions. The first is based 
on the earliest (1967) CPS regression and 
measures the predicted life cycle path from 


. the cross section. The second uses the com- 


plete series of CPS cross sections and 
traces*the predicted wage path for a given 
cohort in 1967 as it gains market ex- 
perience. The 1967 cross-sectional pat- 
terns (see Table 4) uniformly predict declin- 
ing black-white male wage ratios with years 
of market experience. It is this cross-sec- 
tional decline that gave credence to the 
secondary labor market view. However the 
within-cohort trends indicate that, if any- 
thing, black-white male wage ratios have 
increased over the career, especially for 
more schooled workers. In 1967, the cross 
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TABLE 4—-COMPARISONS OF CROSS-SECTIONAL AND LIFE CYCLE 
BLACK-WHITE WAGE RATIOS 


A. Males 
Years of Market Experience 
] 5 10 15 20 
Schooling = 16 
1967 cross-sectional 
observation/prediction 834 806 779 .760 
ij life cycle prediction .892 .912 .842 .792 
Schooling = 12 
1967 cross-sectional 
observation/prediction 853 817 .781 755 A 
life cycle prediction 852 .829 799 783 Ma 
Schooling = 8 z 
1967 cross-sectional 
observation/prediction 892 817 .880 .808 
life cycle prediction 913 844 819 .808 
B. Females 
Age 
Year 25-34 35-44 45-54 55—64 
1967 .731 .753 .716 584 
1971 .924 .879 .837 .696 
1975 ,971 .926 .871 .734 


section predicted that the wage ratio of 
those with 16 years schooling and 5 years 
experience would decline from .806 to .779 
with five or more years in the market. 
However, by 1972 the predicted wage ratio 
for this cohort had increased to .912. 
Therefore, the weight of the evidence sup- 
ports cohort improvement and rejects the 
secondary labor market hypothesis. There 
is also clear support for strong vintage ef- 
fects for black females with the most rapid 
relative wage improvement accruing among 
the youngest females. There also exist 
substantial wage gains within cohorts. Fac- 
tors that operate mainly at the front end,of 
the labor market apparently are not the sole 
cause of these recent trends for females. 


IV. Additional Reasons for the Rise in Black 
Female Wages 


In 1960, over one-third of all married 
black working women were domestic 
servants in contrast to only 2 percent of 
white women. More than 25 percent of 21- 


25 year old black women were domestics, 
so that it was an important source of em- 
ployment for new entrants. But over the 
decade, the fraction of black women in 
domestic services declined to 14 percent 
with less than 3 percent of the youngest 
black women employed there. The changes 
within the South were even more dramatic. 
Half of all employed southern black women 
were domestics in 1960, but this proportion 
fell to less than a quarter by 1970. Particu- 
larly noteworthy are the trends observed 
among younger workers where the propor- 
tion declined from 50 to 5 percent. Since 
nonpecuniary and nonreported wages are 
purported to be a large part of total com- 
pensation for domestics, the real extent of 
the relative wage improvement of black 
women may be overstated. Given the his- 
torical importance of domestic service for 
black women, an in-depth study of this 
market is obviously required before any 
complete understanding of the recent rela- 
tive wage improvement of black women 
can be achieved. 

Between 1960 and 1970, the percentage 


~ 
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of black women working less than thirty 


hours declined from .27 to .17. Blacks in 
1960 were more likely to have part-time 
jobs than white women, but this reversed 
over the decade, suggesting that new white 
market participants have selected part-time 
work. Blacks gained in three ways from this 
shift into full-time jobs. Most directly, their 
observed weekly and annual earnings are 
higher as a result of their increased work ef- 
fort. Part-time jobs also tend to be transi- 
tory over time, so that full-time work may 
signal a more permanent commitment to 
the labor force. Finally, if full-time em- 
ployees receive higher wage rates, ob- 
served mean black wages will rise as they 
shift into full-time work. The problem is 
that my Census estimates indicate that in 
1970 black women earned 8 percent less per 
hour when engaged in full-time work, so 
that the shift into full-time jobs predicts a 
fall in black-white female hourly wages. Be- 
cause of the absence of direct information 
on hourly wages in the Census, it is clearly 
not the ideal data for estimating break- 
points in the wage-hours locus. More ap- 
propriate data will ultimately determine the 
importance of this adoption of full-time em- 
ployment in raising black female wages. 
One difficulty with wage comparisons 
among women is that wage rates are 
directly observable only for working 
women. This ‘‘selectivity’’ bias could dis- 
tort measured average wage differences 
among groups of women differing in their 
labor force participation rates. When fe- 
male wage equations were reestimated cor- 
recting for the selectivity bias, the 
preliminary results indicated that this bias 
may have contributed to the recorded rise 


‘in the relative wage of black women. 


Among white women, the average wage of 
working women exceeds that predicted for 
all white women by the regression, but the 
opposite appears true for black women. 
Thus nonworking black women would tend 
to receive higher wages than the currently 
employed black women, but they choose 
not to participate because their nonmarket 
opportunities are even greater. Thus one 
cause of the more rapid rise for black 
women is that as their participation rates 
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rose over the decade, wages of the average 
working black female increased because 
the additional workers received wage offers 
that exceeded those available to those al- 
ready working. 


YV. Conclusion 


In general, the variables that explained 
the relative improvement of wages of black 
workers observed between 1960 and 1970 
were also the principal reasons for the more 
recent improvement among black males: 
increased congruency in education and the 
narrowing of between-region racial wage 
differentials. Confirming a conclusion 
reached for the 1960’s, affirmative action 
programs were not a major contributor to 
rising relative wages of black males. The 
increased similarity in education distribu- 
tions and the rapid rise in black wages in 
the South were also important reasons for 
the remarkable wage advances of black 
women. While the evidence on affirmative 
action is mixed, the primary beneficiary 
may well have been black women. Adop- 
tion of full-time jobs, elimination of 
domestic services as their primary occupa- 
tion, and the increase in participation rates 
in light of preliminary results on the rele- 
vant wage of new entrants have all 
contributed to the relative rise in black fe- 
male wages. Finally, my evidence rejects 
the secondary labor market view that black 
males and females are relegated to dead- 
end jobs with little career growth potential. 
Rather, it favors the alternative vintage 
hypothesis that more recent cohorts of 
blacks are more similar to whites in mar- 
ketable® skills than were their black 
predecessors. 
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RACIAL DISPARITIES AND POLICIES TO ELIMINATE THEM 


The Economic Status of Blacks and Whites 


By Marcus ALEXIs* 


The civil rights activities of the 1950's 
and 1960’s awakened interest in the social, 
political, and economic disadvantages 
under which large numbers of American 
blacks lived. There is no need to chronicle 
the segregation, discrimination, and denial 
of civil liberties and political freedoms. But 
a decade after the passage of the 1964 Civil 
Rights Act and the 1965 Voting Rights Act 
there is still a raging controversy over the 
‘‘progress’’ that black Americans have 
made. Most blacks, while agreeing that op- 
portunities were created by the activities of 
the 1950’s and 1960’s, are not as sanguine 
about the results and future prospects as 
are most whites. The major concern of this 
paper is to suggest an explanation for this 
apparent conflict in interpreting the statis- 
tics on black and white economic condi- 
tions and to suggest measures to resolve the 
controversy. 

Different readings of the same economic 
data are not rare. The disagreement 
between trade unionists and employers re- 
garding the relative importance of unem- 
ployment and inflation is a case in point. 
But, as will be suggested below, the dif- 
ferences in view which lead black leaders 
to emphasize the unfinished job before us 
and white leaders to emphasize the 
“improvements” which have taken place 
have as much to do with what is (or is not) 
measured as they do with the statistics used 
to measure the phenomenon. 

The measures commonly employed in 
economics—income, wealth, wages, 
prices, unemployment rates, for example — 
have been compiled to assess the relative 
positions of blacks and whites. Ben Wat- 
tenberg and Richard Scammon, in an article 
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that received considerable public attention, 
concluded that real progress had been made 
by blacks and that more progress was 
likely. This view was challenged by Her- 
rington Bryce and Karl Gregory. In this 
case the debate was about the representa- 
tiveness of the data and not (so much) 
about whether the right things are being 
measured. 

Even when there is agreement about the 
accuracy and representativeness of the 
statistics used to measure the status of 
blacks and of whites, differences of opinion 
regarding interpretation might still arise. 
Consider for example the controversy over 
whether the relevant measure of black to 
white income is the ratio of the two in- 
comes or the difference between them. 
During the 1960’s the ratio of black to white 
increased, but so did the dollar gap between 
median black and median white income. 
Which is a better measure of relative posi- 
tion is a question which cannot be dis- 
missed lightly. Simply using more complete 
income distributions, such as income at 
quintiles, as is done by Albert Wohlstetter 
and Sinclair Coleman does not resolve the 
problem. Thus another purpose of this 
paper is to suggest an alternative measure 
of relative positions, which measures both 
the difference (albeit an adjusted dif- 
ference) and the ratio of the incomes. 


I. Economic Status and Well-Being 


The reason we are supposedly interested 
in data on economic conditions is because 
we believe there is a relation between eco- 
nomic conditions and ‘‘well-being.’’ Eco- 
nomic resources place at our disposal com- 
mand over a wide range of goods and 
services. These goods and services in turn 
serve the useful purpose of satisfying some 


180 AMERICAN ECONOMIC ASSOCIATION 


appetite (desire) we have. In the standard 
textbook treatment the goods and services 
that are consumed are market goods. Eco- 
nomic resources also can be. used to 
purchase nonmarket goods (for example, 
peace of mind) or goods for which there are 
informal markets—influence, prestige, 
name recognition, and the like. 

When blacks and whites are compared in 
terms of income, the implicit welfare 
measure is a bundle of goods and services 
purchasable with an income of a given size. 
If, for example, blacks are found to have an 
income that is three-fifths of white income, 
then blacks can consume only .6 times the 
goods and services available to whites. But 
at some point this ratio of available 
consumption approach looses its attractive- 
ness. Suppose the income ratio of blacks 
(B) to whites (W), B/W = 1/1,000, with 
median black incomes equal to $1,000 and 
median white incomes equal to $1,000,000. 
Does anyone really believe that the 
millionaire consumes 1,000 times the same 
goods and services as the person with a 
$1,000 income? 

As incomes rises, wealthy persons can 
consume more of the goods poorer persons 
consume but can also include in their 
consumption sets goods not available to 
poor consumers (due possibly to indivisi- 
bilities). Thus the wealthy can consume 
yachts, chateaux, original paintings of the 
masters, political influence, positions of 
honor (university trustees, titles, etc.), and 
similar goods unavailable to those with 
lower incomes. Goods and social and 
political opportunities are not continuous 
linear functions of income. Consumption 
sets available at some incomes include ele- 
ments unavailable at lower ones. , 


H. Power and the Environment 


In my 1973 article it was pointed out that 
power relations are at the heart of discrimi- 
nation and that while economists focus on 
the marketplace, the importance of income 
and wealth is in the ways in which they give 
individuals and groups opportunities to de- 
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termine the social, economic, and political 
environments. 

In the traditional modei of economic 
analysis of political behavior, four basic 
assumptions are made. First, we assume 
the presence of scarcity. Second, methodo- 
logical individualism; the individual is the 
basic unit of analysis. Third, self-interest; 
individuals undertake actions because they 
stand to benefit from them. Fourth, indi- 
vidual rationality; in making choices an in- 
dividual will choose the course that will 
give him (her) the greatest satisfaction— 
maximizing behavior. 

In viewing how collections of individuals 
act together to achieve common objectives 
we eschew the individualistic assumption. 
This departure from the traditional mode of 
analysis has been applied in my (1973) 
article, James Buchanan, and Rubin 
Saposnik, among others. The author and 
Buchanan are concerned with externalities; 
in the former an interdependence of utility 
functions, and in the latter an externality in 
the consumption of a (quasi) public good. 

Saposnik is concerned with the way in 
which particular economic environments 
are determined. The environment may be 
viewed as a vector of outcomes, each ele- 
ment relating to a particular variable sub- 
ject to control—size of the public sector, 
unemployment rates, levels of inflation, 
black to white wage rates, and so forth. 
Power is defined as the ability of individuals 
or groups to influence the choice of envi- 
ronments by society. In each environment 
there is associated with an Individual an 
index of power. The economic environment 
is not totally determined by individualistic 
market behavior; for example, the size of 
the public sector is one element of the envi- 
ronment. 

In particular each individual is assumed 
to have available to him some power, 
measured by a power index k;(e). The 
preferences that society adopts correspond 
to the preferences of the collection of indi- 
viduals in the (coalition) with the largest ag- 
gregate power index. In the case of two al- 
ternative environments (e,, e,)eE there is 
defined a set valued function G(e,, €) = 
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where R; is the preference ranking of the ith 
individual. Outcomes are clearly the com- 
posite of a set of individual preferences. 

As usual, nothing is said about how these 
preferences are obtained. If, as in my 1973 
article, it is assumed that members of some 
collection(s) perceive that their interests 
are related, then they will be more likely to 
coalesce. And if they have a larger ag- 
gregate power index, then they will obtain 
their preferences. Of course, one should 
not assume that the power index is de- 
termined by absolute numbers of indi- 
viduals. A numerical minority can be a 
power majority in the sense that it has a 
larger power index, thus obtaining a favor- 
able economic environment. South Africa 
presents such a case, where the white 
minority is a power majority. 

There are incentives to have the winning 
coalition as smal! as possible (see William 
Riker). The reason is that the benefits are 
then divided over a smaller number of 
persons. This is of some importance in 
cases where some privilege is conferred by 
a particular environment. This preferred 
treatment may be in the form of taxation of 
income and/or wealth, wage rates (as in 
South Africa), occupational or residential 
choice (as in the United States), or any 
number of cases in which particular envi- 
ronments are associated with specific 
preferences. 

There are sometimes costs involved in 
forming coalitions. These costs may be 
generally described as organization costs. 
The optimal size of the coalition will then 
depend on the marginal benefits of 
membership and the marginal costs of orga- 
nization. Some desired outcomes require 
larger power coalitions than others. A 
simple majority will do to revise the 
Internal Revenue Code, but larger ma- 
jorities in the Congress and the state legisla- 
tures are required for constitutional amend- 
ments abolishing the income tax or limiting 
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the size of the public sector to some 
specified fraction of GNP. 


IXI. Initial Conditions 
and Long-Run Equilibrium 


Suppose one starts with a situation in 
which one group is at a disadvantage; they 
are never in the winning coalition and are 
therefore unable to choose environments ` 
favorable (or neutral) to them. The out- 
comes of the social process exercise leave 
them with lower wage rates, lower in- 
comes, higher unemployment, unfavorable 
occupational distribution (more seasonal 
and cyclically sensitive), and smaller en- 
dowments of human capital. These are 
characteristics of the black population in 
the United States. Now suppose that the 
feasible environments include outcomes 
which do not discriminate against those in 
the losing coalition. Equal pay must be 
given for equal work, and workers with the 
same human capital endowments face the 
same employment opportunities. Will the 
elimination of the market discrimination 
lead to equality of outcomes in the long 
run? Specifically, will the incomes of blacks 
and white converge to a I/I ratio over time? 


- This is the question addressed by Glenn 


Loury. He concludes that the answer is 
“not necessarily.” 

In Loury’s analysis the assumptions are 
blacks and whites have 1) the same dis- 
tribution of innate abilities, 2) individually 
identical utility functions for acquiring 
labor market characteristics (human 
capital), 3) different socioeconomic factors, 
and 4) different communities. Socioeco- 
nomic status is determined by race and 
parenfal income. Each person is completely 
characterized at birth by innate endow- 
ment, race, and parental income. The ac- 
quisition of productive characteristics is by 
a social process which is an interaction of 
home, community environment, and educa- 
tional institution. Employment opportu- 
nities of adults are determined by the 
characteristics acquired through the social 
process in the preadult period. 

Loury is able to show that under some 
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reasonable conditions black and white in- 
comes will not converge. A sufficient con- 
dition for convergence is that the ratio of 
black to white income in period t +1 is 
greater than it is in period t. 


IV. Income and Power 


The relative power index of an individual 
k;(e)/% K;(e) is not merely his share of total 
income; it can be greater or less than that. 
Power flows from economic resources—in- 
come and wealth—and from ability to 
persuade others to behave in a manner so 
as to increase the chances that one’s pre- 
ferred outcome(s) are realized. The ability 
to persuade others to act in the desired 
manner might depend on other attributes of 
the individual, say his race, religion, kin- 
ship, fraternal ties (Masons, Elks, Knights 
of Columbus, etc.), or social contacts 
(alumni groups, Rotary, Lions, etc.). 

Owing to the size of the public sector, at- 
tention must be paid to ways in which bu- 
reaucrats and elected officials act to 
increase the likelihood that the preferred 
outcomes of some individual(s) or group(s) 
are more likely to be realized. The recent 
successes of the ‘‘right-to-life’’ groups in 
withholding government funds from elec- 
tive abortions can be seen as an example of 
one group producing a more preferred e; 
through governmental intervention. In this 
case, a less powerful group (the poor) was 
forced to accept a change in the environ- 
ment which is not binding on more affluent 
groups. This is an example of a group which 
would face a different set of market op- 
portunities if their incomes were to increase 
by a few thousand dollars. 

The affluent in our society have very dif- 
ferent opportunity sets than the 
nonaffluent. They, almost exclusively as in- 
dividuals, are the contributors to political 
campaigns, charitable and philanthropic 
causes, and to campaigns designed to 
influence the opinions of others. It would 
be surprising if the elected officials to 
whose campaigns they contribute, and the 
churches, colleges, community fund drives, 
hospital capital drives, and lobbying efforts 
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to which they contribute are not responsive 
to their preferences. Indeed, some elected 
officials are said to be known as ‘‘friends”’ 
of special interest groups—organized labor 
or big business. Poverty and minority 
groups do not appear to have such steady 
supporters and are dependent on “‘good- 
will.” 

It was suggested earlier that the relation- 
ship between income and power (as defined 
here) is not linear. How then does one 
relate income and power? And, equally im- 
portant, what is the proper measure of in- 
come? Wohlstetter and Coleman argue for 
using the entire income distribution to 
evaluate changes in relative status. If com- 
parisons are to be made at the medians, 
they argue that the ratio of the medians is to 
be preferred to the algebraic difference. It 
is reasonable to argue, however, that 
consumption opportunities are best 
measured by taking dollar incomes into ac- 
count and the difference in the (median) 
dollar incomes is a better measure of 
inequality. The method used is not without 
some potential policy importance. While 
the ratio of black (actually blacks and 
Others in Table 1) family income to white 
family income was increasing from 0.55 
(1960) to 0.64 (1970), the dollar gap 
increased from $2,602 to $3,720. Thus while 
there was an 18 percent increase in the rela- 
tive income of blacks there was also a 43 
percent increase in the dollar gap. Watten- 
berg and Scammon focus on the former. 
Black leaders are more sensitive to the lat- 
ter. The disagreement between the two on 
the extent of black economic progress is in 
part a reflection of this difference of em- 
phasis. 


V. An Appropriate Measure 


A desirable measure of relative income 1) 
takes into account the income required for 
a minimum (subsistence) budget, 2) relates 
income differences to differences in 
consumption opportunities available, and 
3) relates differences in consumption op- 
portunities to individual (group) welfare. 
Income required for minimum consumption 
is nondiscretionary. Consumption opportu- 
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| 
Race of head 
Black and 
Year other races Black 
1950 $1,869 - 
1951 2,032 - 
1952 2,338 — 
1953 ` 2,461 - 
1954: 2,410 — 
1955 2,549 -— 
1956 2,628 — 
1957 2,764 — 
1958 2,711 — 
1959 3,161 $3,047 
1960 3,233 ~ 
1961 3,191 — 
1962 3,330 — 
1963 3,465 - 
1964 3,839 3,724 
1965 3,994 3,886 
1966 4,674 4,507 
1967 5,094 4,875 
1968 5,590 5,360 
1969 6,191 5,999 
1970 6,516 6,279 
1971 6,714 6,440 
1972 7,106 6,864 
1973 7,596 7,269 
1974 
United States 8,265 7,808 
South 6,805 6,730 
North and West 10,039 9.271 
Northeast 9,399 8,788 
North Central ` 9,901 9,846 
West 11,107 8,585 
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TABLE 1—MEDIAN INCOME OF BLACK AND WHITE FAMILIES: 1950-74 
(IN CURRENT DOLLARS) 


ae 


Ratio: 
Black and Ratio: 
other races Black to 
White to white white 
$3,445 0.54 = 
3,859 0.53 - 
4,114 0.57 - 
4,392 0.56 - 
4,339 0,56 — 
4,605 0.55 ‘ _ 
4,993 0.53 — 
5,166 0.54 - 
5,300 0.51 - 
5,893 0,54 0.52 
5,835 0.55 — 
5,981 0.53 — 
6,237 0.53 — 
6,548 0.53 - 
6,858 0.56 0.54 
7,251 0.55 0.54 
7,792 0.60 0.58 
8,234 0.62 0.59 
8,937 0.63 0.60 
9,794 0.63 0.61 
10,236 0.64 0.61 
10,672 0.63 0.60 
11,549 0.62 0.59 
12,595 0.60 0.58 
13,356 0.62 0.58 
12,050 0.56 0.56 
13,906 0.72 0.67 
14,164 0.66 0.62 
14,017 0.7) 0.70 
13,339 0.83 0.64 


Source: Current Population Reports, Table 9, p. 25. For definitions, see the source. 


nities increase as the discretionary 
component of income increases. This sug- 


gests that income should be decomposed | 


into discretionary and nondiscretionary 
components. A measure can then be 
constructed of discretionary income to total 
income, Y,/Y. | 
For simplicity, let us take as the ratio of 
black to white incomes the percent that 
prevailed in 1973, 0.60. Also assume that 
the cost of a budget which satisfies 
consumption of material goods only, but no 
expenditures for power enhancing 
““goods,”’ to be $6,000. It should be noted 
that this $6,000 ‘‘minimum budget” does 
not correspond to what is usually meant by 


a subsistence budget; in practice the goods 
only budget is much higher, perhaps 
$15,000 after taxes for a family of four at 
present day prices. If median black income 
is $6,000 and median white $10,000 
(roughly the 1973 levels), then black 
families have a zero discretionary in- 
come/total income ratio and whites one of 
0.40; the ratio of the measure for blacks and 
whites, (Yan/Yr) + (Yaw/Yw) is also zero. 
This means that blacks’ incomes do not 
provide any resources to spend on power 
enhancement. Consequently all such 
private sector expenditures are made by 
whites. If the public sector does not 


‘contribute any outlays on behalf of either 
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blacks or whites, whites will have a positive 
power index and blacks one of zero. 

As black incomes rise, opportunities for 
expenditures on power enhancing goods 
rise and there are opportunities to acquire 
power over the environment. When median 
black income is $9,000 and median white in- 
come 1s $15,000, the ratio of black to white 
income is maintained at 0.60 and with 
$6,000 the consumption of material goods 
only level, the ratio of the measure for 
blacks and. whites is 0.56, only slightly 
lower than the ratio of black to white 
median income. And, when the income of 
blacks is $12,000 and whites is $20,000, the 
ratio increases to .71. Thus the opportu- 
nities for blacks to increase their share of 
power increases while the income ratio is 
fixed and the dollar gap increases. Both the 
relative income analysts and the dollar gap 
analysts would be understating changes in 
the relative power enhancing opportunities 
for blacks. Thus one interpretation of black 
critics of Wattenberg and Scammon is that 
at the low levels of present black incomes 
power enhancement is not relevant and that 
the deficiency in consumption of material 
goods is important. Furthermore, there is 
no income for creation of ‘‘soctal capital.” 
These are valid points. 

The approach suggested here considers 
issues which have not been discussed in 
other debates on the relative positions of 
blacks and whites. As black incomes rise, 
even if income ratios do not, blacks (at least 
more of them) will be in positions to apply 
their discretionary incomes in ways which 
will increase the relative influence of blacks 
on the environment. The abilities of blacks 
to support institutions of particular im- 
portance to them—churches, *black 
colleges, foundations, etc.—rises with dis- 
cretionary income. The possibility that 
black philanthropy (already underway in 
some cities with a Black United Fund) will 
support a major share of the financial re- 
quirements of such institutions suggests a 
dramatic change in the issues these institu- 
tions address. Dependence on government 
or white philanthropy has doubtlessly had 
an inhibiting influence. The same is true of 
black support of candidates for elective 
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office. A large share of the campaign funds 
of black elected officials now comes from 
whites; the implications are obvious. 

These possibilities are real. Even now, 
an increase in the income available for ex- 
penditure on recreation and leisure has led 
to a dramatic increase in the output of black 
oriented drama, dance, and literature. 
Black audiences are now large enough to 
support serious artistic ventures. With 
continued increases in income not required 
for material goods, blacks can have an im- 
portant impact on the options available to 
them. In Loury itis argued that the commu- 
nities in which blacks live have an impor- 
tant effect on the opportunities available to 
the offspring. What is argued here is that 
the opportunities to create social capital in 
these communities need not wait for 
equality of money incomes. Blacks may be 
closer to ‘“‘self-determination’’ than has 
been previously believed. 


VI. Relative Discretionary Income and Welfare 


I made the point earlier that as income 
rises, other goods are now purchasable, 
and that some of these goods are not ma- 
terial market goods but are instead 
influence, status, pride. and the like. Addi- 
tional discretionary income permits one to 
buy more of the material goods previously 
purchased and/or better qualities of the 
same goods (a larger, more aesthetic 
home), and makes available previously 
unattainable goods. Some of these latter 
goods give the purchaser greater voice in 
choice of environments and hence 
enhances the likelihood that the income and 
set of goods (and the prices at which they 
are available) correspond more to his (her) 
preferences. This necessarily increases 
welfare. Accordingly, increases in the ratio 
of black discretionary income/total income 
to that of whites increase black welfare. To 
know whether blacks have indeed 
improved their relative position we must 
know absolute incomes, and nondiscre- 
tionary consumption requirements. Neither 
the ratio of the two incomes nor the dollar 
gap alone is as sensitive an indicator of 
change in relative welfare. 
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VII. Conclusion 


I have suggested a method for measuring 
the relative change in well-being of blacks 
and whites which is more sensitive than the 
ratios of (median) incomes or dollar dif- 
ference in incomes and which requires one 
additional bit of information (albeit an im- 
portant one), the level of material goods 
only consumption requirements. When this 
method is applied, we can arrive at conclu- 
sions similar to the conventional wisdom 
applied by many black leaders. Namely, an 
improvement in the relative income ratios 
is not sufficient evidence that the relative 
position of blacks has improved. We need 
to know what is happening to both total in- 
come and to discretionary income. The 
measure I suggest is the ratio of discre- 
tionary income/total income of blacks to 
whites, where discretionary is meant to de- 
note that income at which power-enhancing 
consumption begins. An obvious refine- 
ment would entail calculating discretionary 
incomes for subclasses of blacks and 
whites, multiplying by the numbers of 
households and summing. The ratios of the 
resulting values would be superior to 
merely calculating discretionary incomes 
from the medians of the income distribu- 
tions. 
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Discrimination in Mortgage Lending 


By HAROLD BLACK, ROBERT L. SCHWEITZER, AND LEWIS MANDELL* 


This paper is based on the Comptroller of 
the Currency—FDIC nationwide survey of 
banks that participated in a study of hous- 
ing-related lending. It addresses two 
specific questions: what economic criteria 
-are important in the banks’ lending deci- 
sions; and do demographic variables such 
as race and sex appear important in the loan 
decision? 

The sample of banks was stratified by the 
fourteen national bank regions, by whether 
the bank was inside or outside a Standard 
Metropolitan Statistical Area (SMSA), by 
size, and by the banks’ mortgage loan 
activity within each stratum. Because the 
number of mortgages per bank was not 
known, consumer mortgage debt deflated 
by total loans was used as a proxy. That, of 
course, is an imperfect measure given that 
the size of mortgages vary. Nevertheless, it 
is felt that the mortgage/loan ratio gives 
some indication of a bank’s mortgage 
activity. 

The banks were mailed forms to be used 
in conjunction with every application for a 
home mortgage or home improvement loan 
of more than $4,000. The forms consisted of 
two parts. Part I, completed by the bank 
and mailed to the FDIC when a final loan 
decision was reached, requested informa- 
tion regarding the characteristics of the 
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Economic Research and Analysis, Office of the 
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clude that disclaimer. 
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loan applied for as well as the applicant’s 
financial position. Part Il, completed and 
mailed to the FDIC by the applicant, 
contained information regarding personal 
characteristics of the applicant and coappli- 
cant, ifany. 

The structure of the forms was intended 
to specify models that would explain the 
lending practices of the financial institu- 
tions. To this end, bankers were asked to 
comment on the relevancy of the items in- 
cluded on a draft of the bank form prior to 
the initiation of the survey. 

The bank was requested to utilize the 
form for each in-person inquiry regarding a 
housing-related loan. The form allowed for 
the rejection of an application without 
collection of financial data if such loans 
were not being made at the time of the in- 
quiry. However, the applicant form was 
still to be completed to insure that the 
bank’s lending policies were not being in- 
consistently reported to the applicants. 

Each form contained a unique identifica- 
tion number which allowed the two parts to 
be matched and the bank identified. The 
data were edited by the FDIC for complete- 
ness and consistency. Incomplete and/or 
inconsistent forms were repaired where 
possible. 


I. Discrimination vs. Redlining 


For the purposes of this paper, discrimi- 
nation in the mortgage lending decision is 
defined as a differential action taken by one 
party which affects a second party based on 
the personal characteristics of the second 
party. This paper does not examine redlin- 
ing which refers to differential action tn real 
estate financing based on the geographic lo- 
cation of the property. Discrimination oc- 
curs if a loan application is rejected due to 
personal rather than economic characteris- 
tics of the borrower, while if redlining oc- 


VOL. 68 NO. 2 


curred, it is conceivable that the applicant 
would be rejected solely because of the lo- 
cation of the property, ceteris paribus. 

Discrimination may occur either by ap- 
plication denial or by approval of the loan 
with relatively unfavorable terms. Terms, 
however, are interdependent, for down 
payment percentage and interest rate are 
likely to be inversely related. Con- 
sequently, terms of loan should be esti- 
mated simultaneously to test for possible 
discrimination. A study of differences in 
loan terms by personal characteristics in 
Rochester, New York, by the New York 
State Banking Department found little evi- 
dence of discrimination but did not employ 
simultaneous estimation procedures (see 
Section V of that study). 

This study investigates the issue of dis- 
crimination in the disposition of primary 
home mortgages. Two additional studies 
are scheduled for future completion, one on 
home improvement loans and the other on 
redlining. Both will utilize the data from the 
survey. 


II. Survey Response 


The survey instruments were mailed to 
the sample banks in September 1976. Three 
hundred institutions were selected: 82 na- 
tional banks, 200 FDIC regulated banks, 
and 18 mutual savings banks. Of these, 176 
chose to participate in the survey while 124 
did not. However, 31 of the 124 banks that 
did not return the bank portion of the 
survey instrument had customers who 
returned the applicant portion to the FDIC. 

Data collection ended at all institutions 
on February 15, 1977. In general, the form 
mailed by the applicant was received within 
a week of the application date. The bank’s 
part with the final loan decision was 
received about six weeks later. In all, 
13,613 bank forms were received, of which 
12,079 survived the edit procedures. Also, 
10,287 applicant forms were received of 
which 5,525 matched with the bank portion 
and 4,762 did not. 

Analysis of the unmatched applicant 
forms shows that 273 were returned with no 
information regarding personal characteris- 
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tics. The breakdown of the remaining forms 
is available upon request and shows no 
readily discernable patterns. There is no in- 
dication that banks systematically avoided 
returning forms that were matched with a 
group considered a priori as being most 
likely to suffer discrimination. 

Table 1 shows the disposition of the 
matched forms by applicant characteristics. 
Of the 5,525 matching forms, 312 contained 
no demographic information and are ex- 
cluded here. In 106 cases, disposition could 
not be ascertained. These are also ex- 
cluded. The remaining 5,107 cases are 
described in the table. There are only 138 
(2.7 percent) rejections. 

Several reasons have been postulated for 
that rather low rejection rate. First, 
bankers may lend in the mortgage market 
only as a convenience for their better cus- 
tomers. That would imply that the rejection 
rate should be low at banks. Applicants 
who do not have the financial wherewithal 
would apply to savings and loan associa- 
tions, whose role in the economy is to 
provide mortgage financing. If that were the 
case, one would anticipate that the rejec- 
tion rates of banks should be significantly 
lower than those of savings and loans. 
Second, the banks could be prescreening 
applicants. Although the structure of the 
form was intended to consider prescreen- 
ing, there is no assurance that this was suc- 
cessful. Third, real estate brokers or 
mortgage bankers could be prescreening 
applicants. They are not likely to seek 
financing for their customers at institutions 
which present a significant likelihood of re- 
jection. Fourth, the survey itself could have 
been a factor. The possibility exists that the 
banks rejected fewer applications than 
otherwise for fear of possible actions by the 
regulators. 

Table | shows acceptance/rejection rates 
by marital, racial, age, and sex categories. 
Bivariate analysis is utilized here for 
descriptive purposes only. Relevant eco- 
nomic variables that are crucial to the lend- 
ing decision are not included in the table, 
therefore, no conclusions about possible 
discrimination can be drawn. The table 
shows little difference in the acceptance/re- 
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TABLE {—NATIONAL DISPOSITION OF MATCHING APPLICATIONS 
BY APPLICANT CHARACTERISTICS 


Approvedand Approved and 
Accepted Withdrawn by Rejected Withdrawn 
Characteristics by Applicant Applicant by Bank by Applicant 

All 4895 (95,9) 20 (0.4) 138 (2.7) 54 (L.D) 
Sex 

Female 522 (95.1) 5 (0.9) 17 (3.1) 5 (0.9) 
- ' Male 4373 (95.9) 15 (0.3) 121 (2.7) 49 (1.1) 
Marital Status . 

Married 4011 (96.2) 11 (0.3) 109 (2.6) 37 (0.9) 

Separated $9 (93.7) 0 (0.0) 1 (1.6) 3 (4.8) 

Divorced 330 (96.2) 2 (0.6) 8 (2.3) 3 (0.9) 

Widowed 108 (93.1) 2 (1.7) 3 (2.6) 8 (1.9) 

Never Married 387 (92.8) 5 (1.2) 17 (4.1) 8 (1.9) 
Race 

White 4436 (96.1) 18 (0.4) ° 115 (2.5) 46 (1.0) 

Black 142 (87.1) | (0.6) 16 (9.8) 4 (2.4) 

All Other 317 (96.4) 1 (0.3) 7 (2.1) 4 (1.2) 
Age 

Under 20 10 (83.3) 0 (0.0) 2 (16.7) 0 (0.0) 

20-29 1362 (95.2) 7 (0.5) 40 (2.8) 21 (1.5) 

30-39 1635 (96.0) 6 (0.4) 45 (2.6) 17 (1.0) 

40-49 998 (97.0) 4 (0.4) 20 (1.9) 7 (0.7) 

50-59 672 (95.6) t (0.1) 23 (3.3) 7 (1.0) 

60-69 178 (95.7) 0 (0.0) 7 (3.8) 1 (0.5) 

70 and older 40 (90.9) 2 (4.5) | (2.3) 1 (2.3) 
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Note: The 106 cases for whom disposition was not ascertained are excluded. 


Percentages are in parentheses. 


jection rate for male and female applicants. 
Marital status shows that those individuals 
who have never married have higher rejec- 
tion rates than those who are married or 
have previously been married. The racial 
variable shows that blacks are more likely 
to be rejected than are other racial groups. 
Racial groups listed on the survey instru- 
ment were white, black, Puerto Rican, 
Mexican American, other Hispanic, 
Oriental, American Indian, and Other. The 
rejection rates for each were considerably 
lower than that for blacks. Last, the age 
variable appears to conform to the life cycle 
hypothesis with acceptances first rising as 
age increases, and then falling. 


‘TI. Discrimination Results 
Linear models are employed to analyze 


the accept/reject decision of the participat- 
ing banks. Because the dependent variable 


(accept/reject) is a binary variable coded 


one for reject and zero for accept, 


regression analysis is inappropriate. 
Rather, probit analysis provides a suitable 
statistical estimation procedure. Statistical 
significance levels of the coefficients are 
obtained and the significance of the model 
specification can be determined when the 
probability of limit and nonlimit responses 
is examined. A review of probit models is 
found in F. D. Nelson, p. 503.. 

The data compiled in the survey are par- 
titioned into subsets. The first contains in- 
formation regarding the characteristics of 
the loan. Included are the amount of loan, 
down payment, loan origination fees, years 
to maturity, simple annual interest rate, 
monthly loan payment, and loan insurance 
status. The second subset contains financial 
information on the applicant and property 
characteristics. The variables are employ- 
ment, income, and net worth, as well as 
price, age, and appraised value of the 
property. Included within employment are 
years employed in current line of work and 
self-employed. Demographic information 
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from the applicant forms provides another 
subset including the applicant’s age, sex, 
marital status, and race. The binary inde- 
pendent variables are coded as follows: in- 
surance 1s one for insured loans and zero 
otherwise; self-employed is one if not self- 
employed and zero if self-employed; age is 
one if applicant is 55 years old or older and 
zero otherwise; sex is one for male appli- 
cants and zero for female applicants; 
marital status is one for not married and 
zero for married; and race is one for black 
applicants and zero otherwise. 

Three models were estimated to analyze 
the probability of the accept/reject loan de- 
cision. In the first model, only the terms of 
the loan were included. The second model 
includes the economic variables. In the 
third model, personal characteristics are 
specified to test for discrimination. 

Each variable is postulated as having a 
particular sign, a priori. Because the de- 
pendent variable is coded zero for accept 
and one for reject, those relationships are 
hypothesized as follows. A _ positive 
coefficient in the model implies that as the 
value of the independent variable 
increases, the value of the dependent vari- 
able approaches one (rejection of the loan). 

As the amount of the loan requested 
increases, the probability of default rises, 
ceteris paribus, increasing the probability 
of rejection. This suggests that amount 
requested should have a positive 
coefficient. The same is asserted for years 
to maturity. Interest rate is assumed to 
have a positive sign associating lower 
interest rates with lower risk. Down pay- 
ment, loan origination fee, and monthly 
loan payment are postulated as having 
negative signs. As the value of these vari- 
ables decreases toward zero, the probabil- 
ity of acceptance decreases. Insurance is 
expected to be negative, for insured loans 
are postulated to be less risky than nonin- 
sured loans. 

The results of the estimation of the three 
probit models are given in Table 2. All 
three of the models appear to be significant 
in explaining the bank’s loan disposition de- 
cision. That is shown by the degree of 
significance of minus 2 times the log likeli- 
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hood ratio. This summary statistic is the ap- 
propriate measure of goodness of fit for a 
probit model and has a chi-square dis- 
tribution. 

The results of the estimation of the first 
model are given in the first column of the ta- 
ble. Only the coefficients of down payment 
and interest rate are statistically significant. 
Both have the postulated sign and are 
significant at the 95 percent level. Because 
of possible geographic differences in 
mortgage markets, the model was esti- 
mated for two regions that had sufficient 
observations for analysis with no difference 
in results. 

The economic variables, with the excep- 
tion of monthly debt, are hypothesized to 
have negative signs while the age of house 
variable is postulated as having a positive 
sign. The second column in Table 2 shows 
that only self-employed is statistically 
significant among the economic variables. 
Age of house is also Significant at the 95 
percent level of confidence. Thus, as age of 
house increases, the probability increases 
that the loan application will be rejected by 
the bank. Note, however, that the eco- 
nomic life of the property and its current 
physical condition are not considered here. 

The final model in Table 2 includes the 
personal characteristics of the applicant. 
Here the signs are hypothesized to be posi- 
tive for marital status, race, and age. The 
hypothesis is that males, married people, 
nonblacks, and younger people are 
considered as being less likely to be dis- 
criminated against than are females, unmar- 
ried people, blacks, and older people. The 
nonblack category includes whites and all 
other applicant categories listed in Table 1. 
The estimated model shows that race is an 
important determinant in the loan decision 
at the 90 percent level of confidence. That 
is, blacks are less likely to be granted loans 
than are nonblacks, ceteris paribus. 

Note, however, that the summary statis- 
tics show a large improvement between 
Models 1 and 2. The change between 
Models 2 and 3 is not large. Therefore, al- 
though the racial variable is statistically 
significant at the 90 percent level of 
confidence, one must interpret its overall 
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TABLE 2--DETERMINANTS OF ACCEPTANCE OF HOME 
APPLICATIONS: ACCEPT = 0, REJECT = | 
(Prospit ANALYSIS) 


Independent 
Variables 
(Postulated Sign 
of Coefficient) 


Terms of Loan 
Amount Request 
(+) 
Downpayment 
(=) 
Loan Origination Fee 
(~) 
Years to Maturity 
(+) 
Interest Rate 
(+) 
Monthly Payment 
(+) 
Insurance Status 
(-) 
Economic Variables 
Total Income 
(-) 
Net Worth 
(=) 
Monthly Debt 
(+) 
Years Employed 
(-) 
Self-Employed 
(=) 
Property Variable 
Age of House 
(+) 
Personal Variables 
Sex 
(~) 
Marital Status 
(+) 
Race 
(+) 
Age 
(+) 
Constant 
Summary Statistics 
(—2.0 times Log 
Likelihood Ratio) 
Number of Observations 


Model 1 


0.7448 x 107° 
(0. 16) 
0.2154 x 1074 
(—3.18)8 
~0,1592 x 1073 
(—0.75) 
0.3385 x 107? 
(0.37) 
0.1951 x 1072 
(2.68)? 
0.2159 x 1073 
(0,99) 

0.0367 
(0.35) 


ate 


( 
— 3.6036 
28.27 


3456 


Model 2 


0.3135 x 10-5 
(0.65) 
—0.2205 x 10-4 
(3.12) 
—0. 1798 x 10-3 
(—0.84) 
0,5249 x 10-2 
(0.56) 
0.2050 x 10-2 
(2.77) 
0.1871 x 1073 
(0.84) 

0.0316 
(0.28) 


0.5315 x 107 
(0.49) 
—0.7999 x 10-6 
(LID) 
—0.1082 x 10-3 
(—1.06) 
0.6349 x 10-2 
(0.89) 
—0.4374 
(-2.99)8 


0.3720 x 107? 
(2.14) 


—3.4832 
42.38 


3456 


MORTGAGE 


Model 3 


0.2695 x 1075 
(0.55) 
—0.2147 x 1074 
(—3.03)8 
—0. 1786 x 1078 
(—0.84) 
0.5269 x 107? 
(0.56) 
0.1935 x 107? 
(2.56) 
0.1836 x 1073 
(0.82) 

0.0317 
(0.30) 


0.5200 x 1075 
(0.48) 
—0.7249 x 1078 
(— 1.00) 
—0.1094 x 1075 
(— 1.00) 
0.6387 x 107? 
(0.94) 

—0.4531 
(—3.08)? 


0.3743 x 107? 
(2. 15)8 


0. 1582 
(0.87) 
—0.9589 x 1073 
(—0.007) 
0.3408 
(1.45) 
—0:1061 
(—0.47) 
~3,5150 
45.18 


3456 


Note: The ¢-statistics are shown in parentheses under the coefficients; a one-tail test 


was employed. 


a Significant at the 95 percent level. 
> Significant at the 90 percent level. 
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Ditferences in Unemployment Experience 
Between Blacks and Whites 


By CHARLES L. BETSEY* 


Blacks currently represent about 12 
percent of the working age population. Dur- 
ing August 1977, black workers accounted 
for about 24 percent of the 6.9 million indi- 
viduals who were unemployed. At that 
time, the black unemployment rate of 14.5 
percent equalled its postwar high reached 
during 1975, and was about 2.4 times the 
6.1 percent unemployment rate experi- 
enced by whites. Among black teenagers 
unemployment rates nationally remained at 
slightly more than 40 percent during the 
upturn, while the rate for white teenagers 
has declined to about 13 percent. 

Historically, blacks have been about 
twice as likely as whites to be unemployed, 
almost irregardless of the level of overall 
economic activity. Among the various 
explanations given for the black-white 
unemployment rate differential are racial 
discrimination, differences in the level of 
educational attainment, differences in the 
quality of education, differences ‘in the 
minimum wage acceptable for employment, 
and differences in job search patterns and 
job retention. 

Using data for a low unemployment pe- 
riod (1969-70), my analysis indicates that 
among inner-city residents of New York 
City a racial disparity existed in unemploy- 
ment experience and that while factors 
such as schooling, age, previous training, 
and other demographic characteristics mat- 
tered, they accounted for less than. two- 
fifths of the variations in unemployment 
experience. 


*Congressional Budget Office (CBO). The views 
expressed are those of the author and do not 
necessarily represent the policies of the CBO or the 
views of other CBO staff members. This paper is a 
revised version of copyrighted material in my doctoral 
dissertation. I am grateful for the comments of 
Malcoim Cohen, Louis Ferman, William Neenan, and 
especially George E. Johnson on the original version. 
Finally, thanks to Norma Leake and Carolyn Levere 
who provided typing assistance. 
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My results also indicate that the distinc- 
tion between the number of spells of unem- 
ployment and the length of unemployment 
is an important one, and that the experience 
of blacks and whites differ substantially by 
either measure. 


I. Previous Research 


In a recent article, Nancy Barrett and 
Richard Morgenstern conclude from their 
analysis of unemployment rate differences 
by race and sex that the major unemploy- 
ment problem faced by blacks and women 
is one of frequent job changes rather than 
chronic long-duration unemployment. 

Other researchers, attempting to de- 
termine the cause for the relatively high 
overall rates of unemployment (with cor- 
respondingly high rates of inflation) prevail- 
ing in the United States in the past six to 
seven years, have also recognized the 
concentration of unemployment experience 
among blacks, women, and teenagers. 
Further, even for those groups which are 
relatively hard hit with unemployment, re- 
searchers have found the distinction 
between frequency of joblessness and dura- 
tion of a spell of unemployment to be an im- 
portant one, since the measured unemploy- 
ment rate is not a unitary phenomenon. 

It has been shown that the unemploy- 
ment rate is the computational equivalent 
of the product of the number of spells of 
unemployment per person and the average 
duration of a spell. Thus the unemployment 
rate U/L is NIL - S - D/5S2, where N is the 
number of unemployed over the year, Ł is 
the labor force, S is the number of spells 
per person, and D is the average duration of 
a spell. Once the unemployment rate is de- 
composed into these components, it is a 
logical step to investigate whether dif- 
ferences in unemployment rates are caused 
more by variations in the average length of 
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spells of unemployment (duration), or by 
the number of spells of unemployment 
(turnover). 

Based on findings that large differences 
exist among labor force groups in turnover 
rates, while differences in duration are rela- 
tively small by comparison, Robert E. Hall 
(1970) has concluded that turnover is likely 
the most significant factor in explaining 
high unemployment rates for blacks, 
women, and teenagers. 


Ii. Duration of Unemployment 


Since my interest is in explaining the de- 
terminants of unemployment rather than 
aggregate unemployment rates, I follow 
Hall (1970) in using total weeks unem- 
ployed as the measure of duration. Table | 
lists the results for variables significant for 
either group from my regressions of total 
weeks unemployed for black and white 
males aged 16 to 64. The reference group in 
each case Is males 25 to 44 who are single, 
residents of East Harlem, and employed in 
nondurable manufacturing. 

While the total duration of unemploy- 
ment does not vary significantly with status 
as head of household among black males, 
white male heads of household experience 
significantly fewer weeks of unemployment 
than otherwise comparable whites. Among 
black males those who are separated 
experience unemployment of significantly 
longer duration than those who are mar- 
ried, divorced, or single. Other things 
equal, single white males experience the 
shortest spells of unemployment, with 
separated individuals experiencing the 
longest periods of joblessness. There are 
several possible factors which account for 
these findings relative to marital status. 
Among them is the possibility that 
separated males may tend to be of a lower 
socioeconomic background than divorced 
males and therefore more likely to have 
difficulty finding work. 

The greatest duration of unemployment 
occurs for black males in the 16-19 age 
groups, with shorter durations for those age 
45 and over. This finding is consistent with 
the hypothesis that younger people have 
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TABLE |—WEEKS OF UNEMPLOYMENT 


Black White 
Variable Males Males 
Head .420 —~.199 
{.440) (.080)? 
Married .057 .120 
(.384) (,069)¢ 
Separated 1.316 519 
(.377)8 (.118)8 
Age 16-19 517 ~ 257 
(.766) (. 143) 
Weeks Worked .033 — 008 
(.019%¥ {.004)» 
Wage Rate —.136 ~ O18 
(.069)> (.010) 
Finance —2.064 419 
(2.691) (.252)¢ 
Services —1,139 444 
(1.717) (.221)° 
Central Harlem — 1,329 — 061 
(.462)8 (.117) 
South Bronx — 1.265 297 
(.487)" (. 100)? 
Brooklyn I — 1.327 ~ 028 
(.552)® (.069) 
Brooklyn II — 1.261 —.075 ° 
(.444)8 (.110) 
Brooklyn III — 1.069 —.019 
(.538)” (.063) 
Spells 2.229 148 
(301 (.057)8 
Constant — 388 415 
R? .097 .087 
N 691 521 
F 3.438 2.632 


a Significant at the I percent level. 
d Significant at the 5 percent level. 
‘Significant at the 10 percent level. 


more opportunity to search for jobs since 
they often lack pressing family obligations. 
It is also consistent with the idea that 
younger labor force members are likely to 
be new entrants and suffer from longer du- 
rations of unemployment as a consequence 
of inadequate information and unproduc- 
tive methods of job search. 

A differential pattern emerges for white ` 
and black teenagers, with white teenagers 
experiencing the fewest weeks of unem- 
ployment of any white subgroup, ceteris 
paribus, whereas black teenagers 
experience the most weeks unemployed. 
Among other age groups duration of em- 
ployment for whites is generally lower than 
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that of blacks, particularly in the 25-44 
year age range. 

Number of weeks worked in the previous 
year is a significant variable in predicting 
duration of unemployment for both white 
and black males. The results obtained, 
however, indicate that black males are 
most subject to unstable employment, since 
the number of weeks worked in the pre- 
vious year is positively correlated with the 
number of weeks of unemployment black 
males can expect in the current year. For 
white males just the opposite is true, 
greater stability in the previous year pays 
off in fewer weeks of unemployment in the 
current year. The differential effect of the 
weeks worked variable lends indirect sup- 
port to the hypothesis that black unemploy- 
ment is partially a result of unstable and un- 
satisfactory jobs, while for white males 
unemployment is of a more normal fric- 
tional nature. 

When controlling for other factors it ap- 
pears that both groups of males experience 
fewer weeks of unemployment as their 
hourly wage rates increase. Among black 
males the duration of unemployment is 
substantially reduced at higher wage rates, 
indicating that the longest periods of job- 
lessness occur for black males who are low 
wage workers. While black unemployment 
duration did not vary significantly with in- 
dustry attachment or unionization, ex- 
pected duration of unemployment among 
white males was greatest for those em- 
ployed in services and finance, insurance, 
and real estate. 

Area of residence was a significant factor 
in predicting differences in weeks unem- 
ployed among black males; residents of all 
areas had significantly lower durations than 
East Harlem residents. Among white male 
labor force participants, only those who 
resided in the South Bronx showed 
significant differences in weeks unem- 
ployed; about 0.3 weeks longer than the du- 
ration of comparable East Harlem 
residents. 

The number of completed spells of unem- 
ployment in the previous year exerts a 
significant influence upon current duration 
of unemployment. For black males, each 
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additional spell of unemployment increases 
the duration of unemployment by about 
eleven days. Similar increases in the 
number of spells affect white males’ dura- 
tion barely one-fifth as much: an additional 
previous spell of unemployment results in 
current duration for whites being longer by 
one day. 

The finding relative to the importance of 
the spells of unemployment variable is 
significant for several reasons. First, my 
results clearly show that previous spells of 
unemployment are a significant predictor of 
weeks of unemployment. Hall (1970) 
predicted weeks of unemployment as a 
function of several demographic and back- 
ground variables, but omitted spells of 
unemployment. Given my findings, his 
analysis seems to have omitted the most 
important variable, though, in general, his 
findings are similar to my own. Secondly, 
the differential effect of spells of unemploy- 
ment by race indicates that black males’ 
more frequent spells of joblessness are 
associated with their experiencing longer 
periods of unemployment in the future than 
otherwise similar workers. 


III. Spells of Unemployment 


In an attempt to understand why black 
and white turnover rates differ I regressed 
spells of unemployment on the several de- 
mographic variables used earlier. Table 2 
presents the results for those factors which 
were significant for either group. The 
ability to explain spells of unemployment is 
considerably better for black males than for 
whites. 

Before discussing these results, it may be 
instructive to draw a distinction which ts 
rarely made clear in the literature. In Hall 
(1972), and the work of Barrett and 
Morgenstern and others, the analysis of 
spells of unemployment is often discussed 
relative to the reasons some workers, 
blacks in particular, change jobs more often 
than others. The analysis of turnover, in the 
sense of spells of unemployment, should 
not be confused with turnover in the sense 
of change of jobs. Individuals sometimes 
change jobs without becoming unemployed 
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. TABLE 2—SPELLS OF UNEMPLOYMENT 


_ Black White 
Variable Males Males 
Age 16-19 — 400 ~ 215 
(.098)4 (.113}° 
Suburb .103 096 
(.056)¢ (.071) 
Union 3.80 4.19 
(.840)3 (.569)8 
Agriculture 1.60 1.27 
| (.521)8 (.440)4 
Construction .084 —.569 
(.079) (1148 
Durable — 027 — 206 
(.068) (.079)8 
Transport —, 133 sled 
(.077) (.125)8 
Trade 862 .958 
(, 193) (. 137} 
Finance 1.56 1.24 
(.324)8 (.192)4 
Services 956 1.16 
(.219)8 (.167)* 
Government job 375 116 
(. 104} {.069)¢ 
Bronx —-,105 . 103 
(.063)¢ (.079) 
Brooklyn I —,127 — 033 
(.07 D: (.055) 
Brooklyn II —,112 .040 
(.057)° (.087) 
Constant — 1.627 ~ 1.438 
R? 332 -245 
N 691 521 
F 12,474 6.678 


a Significant at the | percent level. 
‘Significant at the 5 percent level. 
¢ Significant at the 10 percent level. 


and may become unemployed though not 
changing jobs (for example, through 
layoffs). To the extent that this occurs, the 
interpretation of job change as unemploy- 
ment or vice versa is misleading. Besides, 
there are factors which may affect the 
probability of an individual experiencing a 
spell of unemployment although they may 
be unimportant in determining whether or 
not an individual changes jobs. 

This is not to argue that for some or even 
most workers changing jobs does not in- 
volve a high likelihood of unemployment. 
That is an empirical question which is be- 
yond the scope of my inquiry. Yet, it is im- 
portant to distinguish between job changes 
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and unemployment spells. It is interesting 
to note that this distinction can lead to 
somewhat different interpretations regard- 
ing empirical findings. For example, in dis- 
cussing the findings that income is nega- 
tively related to spells of unemployment 
some authors have argued that low income 
workers occupy undesirable jobs (not at all 
unlikely), and that as a consequence they 
change jobs more often in search of better 
job situations. Though this may be true, the 
results afford no direct support of this 
assertion. The finding is also consistent 
with the hypothesis that higher wage and/or 
higher income individuals are less likely to 
experience a spell of unemployment when 
changing jobs because they have more 
skills, more reliable job information, and 
more opportunity to search while presently 
employed. 

My results show that teenagers of both 
races experience significantly fewer periods 
of joblessness than other age groups, other 
things equal. This finding runs contrary to 
expectations and also seems inconsistent 
with previous studies on the behavior of 
teenage labor force participants. Results 
reported by George Perry, and Barrett and 
Morgenstern, indicate that teenagers move 
into unemployment much more frequently 
than other age groups and generally ac- 
count for a disproportionate amount of total 
unemployment. 

Hall (1970) obtained results similar to 
mine when estimating probabilities of be- 
coming unemployed using the Survey of 
Economic Opportunity. In explaining his 
results for teenagers, Hall observes that in- 
formation on unemployment experience 
obtained in the major household surveys is 
oftene supplied by a household member 
other than the teenager himself, and 
therefore the frequency and duration of 
teenage unemployment is probably 
understated in these surveys. 

My data suffer a similar fault since they 
were obtained in the same manner. Yet 
there is another plausible explanation for 
this apparent anomaly. Hall (1970), as Ido, 
uses multiple regression techniques to hold 
constant the various demographic and loca- 
tional variables in the analysis. It would ap- 
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pear that controlling for such influences as 
marital status, headship, and wage rates 
substantially reduces the expected number 
of spells of’ unemployment for male 
teenagers. 

The control for wage rate seems particu- 
larly important in this regard. My own pre- 
vious work has shown that wage rates vary 
substantially depending upon the occupa- 
tion and industry of employment. 
Teenagers, due to age, education, and 
years of work experience, are over- 
represented in the lower skilled occupa- 
tions, which tend to have high turnover 
rates. Once these factors are controlled for, 
teenage turnover rates are lower than those 
of prime-age males. 

Black inner-city residents who commute 
to suburban areas are more likely to have 
spells of unemployment than those who 
work in the poverty area or some other part 
of the city. For white workers the opposite 
tendency exists; those who work outside 
the city boundaries experience a somewhat 
lower incidence of joblessness. While the 
size of the effect is minimal in both cases 
(suburban employment raises the number 
of spells by about one-tenth for blacks and 
reduces them by the same amount for 
whites), the significantly positive result for 
blacks is interesting. 

Contrary to my expectation that union- 
ism enhances job security and results in 
a reduced incidence of unemployment, it 
was found that higher levels of unionization 
are associated with increased numbers of 
spells of unemployment among white and 
black workers alike. At the same time, the 
increase in unemployment incidence ac- 
companying unionism is greater for whites 
than blacks. ‘ 

The results with respect to unionization 
are distinct from the unemployment inci- 
dence associated with industrial attachment 
(to the extent that the two influences are 
distinguishable). For both black and white 
males spells of unemployment are most 
frequent, other things equal, in agriculture, 
fisheries, and forestry-based employment, 
while the lowest incidence of unemploy- 
ment for black males occurs in transporta- 
tion, communications, and public utilities. 
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Public sector employment for residents of ~ 
New York’s inner-city neighborhoods is 
found to be less stable than employment in 
manufacturing. | 

' Finally, while area of residence is not a 
significant determinant of unemployment 
for white males, black male residents of the 
Bronx and some areas of Brooklyn report 
significantly fewer periods of joblessness 
than Harlem residents. 


IV. Summary 


My findings indicate that the de- 
terminants of unemployment differ 
significantly among black and white male 
labor force participants, whether our focus 
is the frequency of unemployment (spells) 
or the length of unemployment (duration). 
Other things equal, blacks’ unemployment 
duration increases considerably more with 
an earlier spell of unemployment than that 
of comparable whites. Among blacks, each 
spell of unemployment results in about two 
additional weeks of future joblessness; for 
whites, on average, each occurrence results 
in a day’s future job loss. 

My finding of a differential effect of spells 
of unemployment by race is of considerable 
interest from a policy standpoint. If my in- 
terpretation is correct, black males are af- 
fected by a series of factors, race and pre- 
vious spells of unemployment among them, 
which result in much longer periods of 
unemployment than for otherwise similar 
workers. l 

Increases in the number of spells of 
unemployment seem to increase the length 
of future jobless periods differentially for 
blacks and whites. If this is indeed the case, 
then much might be gained if spells of . 
unemployment can be reduced, and black 
workers would stand to gain more than 
whites in terms of potential weeks of em- 
ployment. 
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DISCUSSION. 


KARL D. GREGORY, Oakland University: 
In an excellent analysis of racial differences 
as one approach to viewing unemployment, 
Charles Betsey focuses upon males, aged 
16-64, in New York’s inner city. He em- 
ploys data for 1969-70, a period of rela- 
tively low unemployment. Following tradi- 
tion, he factors the unemployment rate 
into three components, including the 
number of spells of unemployment and the 
average duration of each spell. Through 
multiple regression analysis of each of 
these two components—-number of spells 
and duration—for males, individually by 
race, Betsey finds major differences among 
black and white males in their unemploy- 
ment experiences. His models differ in part 
from those of earlier studies and cast new 
light on racial disparities. 

Among the conclusions I found most 
interesting are the following: for black 
males, several characteristics are 
associated positively with a longer duration 
of unemployment. Among these charac- 
teristics are being a family head, separated, 
age 16-19, or having several spells of un- 
employment in the previous year. 

The crisis in black teenage unemploy- 
ment finds confirmation in this study. Black 
teenage males suffer greater duration of 
unemployment than any other group. In 
contrast, white teenage males experience 
the shortest duration of any white 
subgroup. 

For all age groups, the duration of unem- 
ployment is higher for blacks than for 
whites, Presumably, this added burden for 
blacks would have been longer were the 
data corrected to adjust for periods of job- 


lessness caused by worker discouragement. - 


In contrast with conclusions from pre- 
vious studies by Robert Hall, and by Nancy 
Barrett and Richard Morgenstern, Betsey 
finds striking differences among black and 
white males in both duration and spells of 
unemployment. He also found union mem- 
bership is strongly and positively asso- 
ciated with spells of unemployment for 
both black and white males. 
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One finding has especially great implica- 
tions for public policy. Spells of unemploy- 
ment in one year are associated with an 
increase in the duration of unemployment 
of blacks in the following year by two 
weeks per spell, and for whites, by one day 
per spell, a tenth as much as for blacks. 
Similarly, if spells in one decade are related 
to spells and added duration of unemploy- 
ment in future decades, as seems plausible, 
the current sustained high level of unem- . 
ployment, particularly for blacks, would 
have great continuing consequences for 
decades to come. Moreover, the social 
benefits from lowering unemployment now 
would be greater than current calculations 
comprehend. Another implication for 
public policy is that, ceteris paribus, any 
given reduction in unemployment will 
reduce transfer payments assoctated with 
unemployment by a greater extent, the 
larger the proportion of the added jobs oc- 
cupied by blacks. One must however be 
mindful that this is a study of only one city. 
The results may not be completely 
generalizable. 

Several other, largely technical, com- 
ments appear warranted. The unexplained 
variance in the regression model for the du- 
ration of unemployment may dominate the 
explained variance. The R? was less than 10 
percent for both black and white males. 
Also, there is probably colinearity among 
some of the variables. The severe space 
limitations undoubtedly precluded Betsey’s 
discussion of such fine points. 

One factor which was not discussed 
could conceivably bias greatly the analysis 
by understating the already large racial dis- . 
parities. The discouraged worker effect 
may conceal some periods of unemploy- 
ment to the extent that the discouraged 
worker is correct in his expectation of a 
dearth of jobs for himself. 

The interactions over time between 
spells of unemployment and duration of 
unemployment suggest that a single equa- 
tion approach may not capture adequately 
key relationships. A system of simul- 


VOL. 68 NO. 2 


taneous equations would appear to be a su- 
perior approach. 

The title is quite misleading, for racial 
differences in unemployment experiences 
suggests an inquiry extending beyond a 
mere examination of spells and the duration 
of unemployment. This might be remedied 
partly in further research by extending the 


RACIAL DISPARITIES 199 


analysis to a separate examination of the 
various reasons for unemployment, so that 
variations in the force of the explanatory 
variables may be observed for job losers, 
job leavers, reentrants, and new entrants. 
Such an extension could be helpful for se- 
lective manpower policies. 


` LIFE CYCLE AND HOUSEHOLD DECISION MAKING 


A Partial Survey of Recent Research on The 
Labor Supply of Women 


By JAMES J. HECKMAN” 


This paper is a progress report on some 
recent research on the labor supply of mar- 
ried women. In previous work on this topic 
two conceptually distinct interpretations of 
the coefficients of regressions of labor force 
participation status (measured as a rate for 
a group or by a dummy variable for an indi- 
vidual) on wage rates and unearned income 
have been presented. The first interpreta- 
tion, which stems from Jacob Mincer’s 
pioneering work and which is pursued in 
later work by Marvin Kosters, Glen Cain, 
and Orley Ashenfelter and the author, in- 
terprets estimated wage and income 
coefficients as estimates of substitution and 
income effects. The later work in this tradi- 
tion interprets the income and substitution 
effects within the Hicks-Slutsky frame- 
work. The operating assumption in this 
literature is that the estimated wage and in- 
come coefficients from an analysis of par- 
ticipation admit the same theoretical in- 
terpretation as wage and income 
coefficients obtained from hours of work 
regressions. The economic model that 
yields such an interpretation is a life cycle 
model of labor supply. 

A second interpretation, that has been 
the guiding principle of much recent work 
on labor supply, stresses the point that 
labor force participation at a point in time is 
a discrete decision. A woman either par- 
ticipates or does not participate, and esti- 
mates of participation equations are con- 
ceptually distinct from estimates of hours 
of work functions. Participation regressions 
describe ‘“‘corner phenomena”’ and do not 


*University of Chicago. This work was partially 
supported by a U.S. Department of Labor grant to the 
National Bureau of Economic Research. I have greatly 
benefited from discussions with T. MaCurdy and J. 
Mincer., Any remaining errors are mine. 
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estimate “‘interior solution’’ Hicks-Slutsky 
income and substitution effects, although 
they certainly estimate parameters of the 
utility function of consumers. The modern 
statement of the second view has been 
developed in papers by Yoram Ben-Porath 
and H. Gregg Lewis which were important 
stimuli to later work on female labor supply 
by Reuben Gronau, the author (1974), J. 
Cogan, and Giora Hanoch. 

While the development of the second ap- 
proach is still underway, it is important to 
note that at the present time, analysts 
operating within the second tradition have 
ignored the focus on the life cycle that un- 
derlies the first tradition. Analysts operat- 
ing within the second tradition assume that 
their one-period models of labor supply ap- 
ply to the data used to test their models— 
typically hours of work or weeks of work in 
a survey year—and ignore the point that 
most consumers have ample opportunity to 
substitute time and goods over the life 
cycle, and to invest in human capital. 

This paper presents some of the principle 
results of recent research on life cycle labor 
force participation that attempts to merge 
these two traditions. In order to place this 
work in a suitable perspective, it is 
necessary to review some of the previous 
literature. In this review, certain implicit 
assumptions in previous work are spelled 
out for what is believed to be the first time. 
Given space limitations, only informal 
arguments are presented. A more complete 
analysis is available in a companion paper 
(see the author, 1977a). 


I. Mincer’s Model and Subsequent Developments 


The basic Mincer model is presented in a 
few lines of his seminal paper: 
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In a broad view, the quantity of 
labor supplied to the market by a wife 
is the fraction of her married life during 
which she participates in the labor 
force. Abstracting from the temporal 
distribution of labor force activities 
over a woman’s life, this fraction could 
be translated into a probability of being 
in the labor force in a given period of 
time for an individual, hence into a 
labor force rate for a large group of 
women. [p. 68] 


Mincer goes on to develop a model of the 
timing of labor force activity over the life 
cycle. The implicit model that underlies the 
econometric models of Mincer, Cain, and 
Ashenfelter and the author is based on a 
lifetime utility model of consumer decision 
making. Since this model has never been 
explicitly developed, it seems useful to do 
so here to emphasize the principles in- 
volved. 

Lifetime utility is a well-behaved func- 
tion of lifetime consumption of goods X and 
leisure L. The maximum amount of leisure 
that can be consumed is T. Let e be an 
unobserved “‘taste’’ or ‘‘household produc- 
tion’? variable assumed independent of 
other variables. Lifetime utility is U = 
U(X, L, €). The consumer faces a per- 
manent real wage W net of all money costs 
of work. The price of goods is unity. 
Assume a zero interest rate. Given 
resources A, the consumer works sometime 
in his life if 
U, (A, T, €) < 
U: (A 5 T, €) 


where U; is the partial of U with respect to 
argument j (assumed here to be positive for 
all variables). The term on the left of the 
inequality is the marginal rate of substitu- 
tion between goods and leisure at full 
leisure, i.e., the lifetime reservation wage. 
If the consumer works, labor supply is 
determined by the solution to the equations 


(1) M(A,T,«€) = 


U(X, L, 
(2a) M(X,L,e) -CELS 

U(X, L,e) 
(2b) X+WL=WT+A 


The equations can be solved for the fraction 
of total time worked h ash = (T — L)/T = 
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h(W, A, €). Denoting 4, as the partial of h 
with respect to its th argument, h, is the or- 
dinary (uncompensated) Slutsky effect of 
permanent wage change on labor supply 
and h, is the income effect. 

By construction, the simple theory is 
silent on the timing of labor supply over the 
life cycle. Ben-Porath and others interpret 
Mincer’s paper as enriching the simple 
theory by assuming that, aside from 
“transitory” factors (for example, factors 
like children, transitory income variation, 
and the like), the timing of participation 
over the life cycle is “random.” The 
probability of finding a randomly selected 
consumer of a group of consumers with 
permanent wage W and assets A in the 
labor force at any point in time is the popu- 
lation mean of h. Assuming that all 
consumers work sometime in their life 
cycle, regressions of a participation 
measure On variables W and A estimate the 
mean values of h, and hy. These estimated 
coefficients may be interpreted as estimates 
of Hicks-Slutsky substitution and income 
effects. 

It is not necessary to assume that 
observationally identical individuals have 
identical participation probabilities. De- 
pending on the distribution of the unob- 
served variable e in the population, there 
may be considerable dispersion in tastes, or 
unobserved permanent components of 
wage rates, leading to a distribution in 
population probabilities. The only crucial 
assumptions are 1) that the participation 
rate measures the fraction of lifetime labor 
supplied to the market, and 2) that the frac- 
tion of lifetime labor supplied to the market 
is generated by an interior solution to the 
lifetime utility-maximization problem. 
Assumption | is quite weak and is satisfied 
in a wide variety of situations while 
assumption 2 is much more demanding. 
The only requirement for assumption | to 
be valid is that the economic environment 
is stationary or, if it is not, that it be chang- 
ing in a way that is known or can be de- 
termined.! In particular one must be able to 
control for cyclical and cohort effects. 


‘Thus Ben Porath’s dichotomy between homo- 
geneity and heterogeneity in his analysis of hypothesis 
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Ben-Porath has recently noted that many 
women do not participate in the labor force 
over substantial time intervals (ten years in 
his data). Later work by the author and 
Willis suggests that the proportion of mar- 
ried women who never participate is 
substantial in short intervals of data. 
However, a recent note by Mincer and 
Haim Ofek suggests that the fraction of 
married women who never participate 
(after leaving school) is only 4-5 percent 
when lifetime labor supply is measured 
(however, in their own data, 25 percent of 
women do not work after they are married). 
Given that some women never work, what 
is the implication of this finding for the in- 
terpretation of participation regressions? 

The answer to this question is simple, al- 
though it is not in the literature. The 
probability that a randomly selected 
member of a group with permanent wage W 
and asset position A ever works is: 


Pr(W 2 M(A,T, €)) = PCW, A) 


where the probability is computed from the 
population distribution of unobservable 
variables. The expected probability that a 
randomly selected individual with wage W 
and assets A who ever works will be found 
working at a randomly selected point in 
time is E,(h) = E[h(W, A, )|W 2 M(A,T, 
€)] where E,(h) is the fraction of lifetime 
hours that are worked by an ever-working 
individual. Recent work in labor supply 
demonstrates that 0F.(h/OW + h, because 
the left-hand side term includes the effect of 
movement across taste distributions as the 
wage is raised, while the right-hand side 
term is the Slutsky effect holding tastes 
constant. The left-hand term includes the 
effect of an Increase in wages on thè mean 
unobservable ‘“‘taste for work” for those 
who work while the right-hand side term 
does not. 

The probability that a randomly selected 
individual from a population of people with 
permanent wage W and asset position A 
works at a point in time is 


I and hypothesis II in his paper is quite misleading. 
The real issue is ‘‘interior solution vs. corner solu- 
tion’ and not homogeneity vs. heterogeneity. 
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(3) P(W, A) Ee (h) 


If everyone works sometime in the life 
cycle, as Mincer maintains, P(W, A) = 1 
for all values of W and A and E (h) = E(h). 
Regression estimates of participation status 
on wage rates and assets estimate h, and hz, 
the Hicks-Slutsky terms. 

If the population is dichotomized into 
full-time workers and full-time nonworkers, 
E.(h) = 1, and participation regressions 
estimate the parameters of P(W, A), i.e., 
the parameters of M, the reservation wage 
function at full leisure, and the parameters 
of the distribution e. (This is Ben-Porath’s 
hypothesis II.) 

In the general case, cross-section partici- 
pation equations estimate the first partials 
of expression (3) which are not h, and ho, 
the Hicks-Slutsky terms, and which are not 
P, and P:, parameters derived from the 
marginal rate of substitution function M 
and the parameters of the distribution of e. 
Estimates of the parameters of expression 
(3) yield the parameters of the aggregate 
labor supply function for women in terms of 
permanent wage rates and assets, since this 
expression combines the effect of 
permanent wage and asset changes on the 
entry of women into the market and on 
hours supplied by previously working 
women. The aggregate supply function can 
be used to predict the probability that a 
randomly selected woman with wage W and 
assets A will be in the market at a point in 
time, and it can be used to predict the frac- 
tion of her lifetime that a randomly selected 
woman with these traits will work. Thus 
the agreement in the estimates of the 
permanent wage elasticities for these two 
measures of labor supply reported by Cain 
(p. 100) is reassuring. 

The simple theory just discussed is not 
entirely satisfactory for three reasons: it 


rests on certain implicit assumptions which 


when brought to light make it somewhat un- 
palatable; it does not provide a natural 
framework for integrating different dimen- 
sions of labor supply activity in a unified 
model; and it is easy to misuse it as a guide 
to dynamic models of labor supply. 

The assumption about the source of ran- _ 
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domness that generates the timing of the 
work decision is critical in interpreting esti- 
mates of the response of participation to 
wage rates and assets as Hicks-Slutsky ef- 
fects, even if everyone works. One plausi- 
ble source of variation in the timing of labor 
supply over the life cycle is differences in 
transitory components of wage rates known 
to the consumer but unknown to the 
observing economist.? This source is men- 
tioned in Mincer’s work. If consumers are 
rational, and if wages (or shadow costs) 
vary over the life cycle, even if all work 
sometime in their lifetime, regressions of 
participation status on permanent wages 
and assets do not estimate income and sub- 
stitution effects. 

To see this, break life up into T periods 
with wages Wi, ..., Wr. Denote the 
largest wage by W! and the smallest by W’. 
The permanent wage can be defined as the 
average wage over the life cycle, as is cus- 
tomary. The decision to ever participate is 
made by comparing the lifetime reservation 
wage to the highest wage W! and not the 
permanent wage as in inequality (1). The 
number of periods a consumer works is not 
determined from equations (2a) and (2b). In 
fact, a consumer works k periods if 

k-i 
(4a) ula + YWT-k+1, e) sw 


i= : 


(4b) u(4 +s W',T—k,e)> wer 
imi 


While the permanent wage is a determinant 
of these inequalities, it does not play the 
same role in them as in equations (2a) and 
(2b). The marginal wage relevant to the par- 
ticipation decision, and the decision to 
work k periods, is not the average wage. 
The average wage for the periods in which 
the consumer works, which is relevant for 
evaluating “‘income effects,” exceeds the 
marginal wage relevant for evaluating 
“substitution effects” in this model. 

Given the joint distribution of wages, and 
e (assumed independent of wages), 


ZA similar analysis can be made if there are unob- 
served deviations in household production or tastes 
over the life cycle. 
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inequalities (4a) and (4b) can be used to 
derive the probability that the consumer 
works ¢ = 0, , T periods as a function 
of permanent wage W and permanent asset 
position A; P, = P,(W, A), $i- Pi = 1. The 
partial derivative of each P, function with 
respect to W does not directly estimate a 
Hicks-Slutsky income and substitution ef- 
fect. However, utilizing a direct extension 
of the statistical model of Richard Rosett 
and Forrest Nelson, estimates of the P, 
functions can be used to piece together seg- 
ments of the lifetime utility function at T + 
| intervals so that rough estimates of the 
consumer’s indifference system may be ob- 
tained. These estimates can be used to esti- 
mate Hicks-Slutsky income and substitu- 
tion effects. 

The probability of finding a randomly 
selected member of the population with 
permanent wage W and asset position A in 
the labor force in any period, which is also 
the expected proportion of life that an indi- 
vidual will work, is 


T tP(w,a 
5 a 


The partial derivatives of this function are 
what is estimated in cross-section 
regressions of participation status on 
permanent wage rates and assets, and these 
partials are clearly not the usual income 
and substitution effects. 

What type of “randomness” will lead to 
the simple model employed in the previous 
literature? One possibility is a random 
utility model (see Daniel McFadden) in 
which the consumer’s work decision in 
each period is made by tossing a coin with 
probability A(0 <h < 1) of working (assum- 
ing T is ‘“‘large’’). But transitory wage or 
cost variation will not lead to this model if 
the consumer is rational in the neoclassical 
sense of that term. 

Estimates of equation (5) from the cross 
section cannot be used to estimate the dis- 
tribution of participation sequences in the 
population or the distribution of the number 
of periods ever worked over the life cycle 
(given by the component parts of equation 
(5)) unless the random utility model is 
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assumed, successive tosses of the coin are 
independent, and individuals are identical 
(the distribution of e is degenerate). In the 
general case, one cannot use the cross-sec- 
tion mean to estimate the probability of any 
sequence of participation decisions over 
the life cycle if there is any unobserved 
heterogeneity in the population (see the 
author and Willis). 


II. Dynamic Models of Labor Supply: Some 
Preliminary Results 


In this section, I present the most ele- 
mentary version of a class of dynamic 
models of labor supply that have recently 
been estimated by Thomas MaCurdy and 
myself. This model can be used to interpret 
the interrelationship among the various di- 
mensions of labor supply analyzed in the 
literature and can also shed some revealing 
light on certain aberrant empirical findings 
in the ‘‘new’’ labor supply literature that 
rigorously analyzes one-period models of 
labor supply and applies them to the data at 
hand-—typically a survey year or survey 
week. 

The consumer’s utility at age ¢ is a 
strictly concave, twice differentiable 
nonsatiable function U(t) = G(X(t)) + 
J(L(t)), t = 0,..., T, where X(t) ts the 
consumption of goods and L(t) is the 
consumption of leisure at age t. The 
maximum value of leisure is 1. The real 
wage is W(t) and the real price of goods is 
unity. In this simple model, human capital 
accumulation is ignored. although it is not 
ignored in the more sophisticated models 
that we have estimated. Assuming no un- 
certainty, a parametric interest rate r and 
rate’ of time preference p, the conSumer 
maximizes 


T 
2 U(t) (1 + p)* 
subject to the budget constraint 


T 
© A= (ltr). 


[WOU - LO) -xX@)] 


where A is initial wealth. This model is 
essentially a finite horizon Ramsey model. 
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For ages at which the consumer works, 
the demand functions for goods and leisure 
are 


ao -xhi 
l +r 
sor) 
FEF 


ro -chwale 


= ur wo =e) 
| +r 


where X’ < 0, L’ < 0, and A (> 0) is the 
marginal utility of wealth (the LaGrange 
multiplier associated with the budget 
constraint). Goods and leisure are assumed 
to be normal. 

If the consumer does not work at age ż, 
L(t) = 1, and 


J'(1) k te 


(7) A FF > W(t) 





The term on the left-hand side of the 
inequality is thè shadow price of time at age 
t evaluated at the equilibrium position. The 
term on the right-hand side is the market 


. wage. If the equilibrium reservation wage. 


exceeds the market wage, the consumer 
does not work in period t. 

The value of à is determined jointly with 
the other decision variables by substituting 
the demand functions into resource 
constraint (6). Note that A is a function of 
all the parameters of the model including 
the vector of lifetime wage rates.* Lifetime 
labor supply may be defined as the sum of 
the number of periods worked or the 
number of hours 
ceptually distinct measures which are re- 
lated to the underlying set of parameters in 
different ways. 

I briefly consider some of the implica- 
tions of the model. They are spelled out in 
greater length in a companion paper (see 


*’For any monotonic transformation of the utility 
function % U(r) (1 + pY, à defined in this way is in- 


‘variant. 
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worked—two con- | 
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the author, 1977a). First consider the par- 
ticipation decision. Recent work on female 
labor supply utilizes inequality (7) to 
characterize the participation decision. The 
key assumption in that literature is that the 
market wage is independent of the reserva- 
tion wage. In a one-period model of labor 
supply, this assumption is appropriate. It is 
also an appropriate assumption for deter- 
mining the probability that a consumer will 
ever work in a life cycle model. However it 
is an inappropriate assumption for 
characterizing the participation decision in 
a given period if the consumer works in 
other periods, and if the wage in the given 
period is correlated with the wage in other 
periods, as G. Sedlacek has found is the 
case for women. Under the maintained 
assumptions, If consumers work in other 
periods, higher current wages are 
associated with lower values of A and 
higher values of the reservation wage. It 1s 
thus possible that wage rates are inversely 
correlated with labor force participation at 
a point in time. 

This point has bearing on some recent 
findings by R. Olsen and James Smith. 
_ They find that for certain groups of women, 
lower wage women are the ones more likely 
to participate. This finding can be explained 
in a one-period model by appealing to a 
large positive correlation between tastes for 
work and unobservable determinants of 
wages. The life cycle model can explain this 
fact by appealing to intertemporal correla- 
tion in wage rates and the plausible assump- 
tion that women who work today may also 
work some time in the future. It is 
significant that the ‘‘perverse’’ association 
between wage rates and participation status 
is found in demographic groups with the 
greatest volume of lifetime labor supply— 
such as married black women. It is in such 
groups that income effects are likely to be 
the largest. 


This point also implies that the estimated. 


value of the reservation wage or value of 
home time obtained through the procedures 
of Gronau and the author (1974) under- 
states the true value of time at home for 
women with higher market wages, and 
overstates it for women with lower market 
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wages, since a higher permanent wage 


leads to a higher value of time. The Gronau- 
Heckman procedures hold the market wage 
component of the reservation wage func- 
tion fixed at the sample mean and thus 
understate the true equilibrium reserva- 
tion wage for women with higher wages. 

The crucial identifying restriction utilized 
in their work—-that certain variables that 
determine. market wages are excluded from 
the reservation wage equation—does not 
hold in a life cycle model in which some 
women work in periods other than the one 
under investigation. Only market wage 
variables that do not appear in other 
periods can serve as identifying variables 
and this is a limited set of variables. 

Second, the probability that a randomly 
selected consumer will be in the labor force 
in a given period can be modeled as a 
discrete choice problem. The consumer can 
be in 27+! possible life cycle states cor- 
responding to each possible participation 
sequence. For each sequence, there is a 
lifetime utility and the consumer is assumed 
to pick the sequence with the highest 
utility.4 From the probability of different 
participation patterns one can derive the 
probability of participation at a point in 
time. The effect of permanent wages on 
participation is not a Hicks-Slutsky effect 
nor is it a corner solution participation ef- 
fect. There are wealth effects of interper- 
sonal wage differences that arise in evaluat- 
ing the relative utility of different participa- 
tion sequences. 

Third, a frontal assault on the estimation 
of the 27+! choice discrete choice model 
leads to very difficult data requirements 
and intractable estimation problems. One 
can aVoid these complications by following 
a suggestion of MaCurdy and noting that 
for a given consumer, A stays fixed over the 
life cycle. Given A, one can characterize 
consumption, labor supply, and participa- 
tion decisions in terms of estimable func- 


‘This involves fixing hours of work at zero in certain 
periods while letting them be freely chosen in the 
remaining periods. Note that some sequences may be 
mathematically impossible to realize for certain vdlues 
of the unobservable variables and for certain func- 
tional forms for preferences. 
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tions and current values of the variables. 
Thus, a simple estimation method consists 
of treating A as a fixed effect for a 
consumer, and estimating A and the 
parameters of the “A constant’? demand 
functions written above using longitudinal 
data. In the case of the life cycle participa- 
tion decision, this leads to a multivariate 
probit model with fixed effects (see the 
author, 1977b). As I have noted elsewhere, 
given A, the parameters of [G’]~! and [J' J? 
and the budget constraint, one can de- 
termine all the parameters of the life cycle 
labor supply and consumption functions. 
Models of this sort have been estimated by 
MaCurdy and myself. By focusing on the 
parameters of the preference function, we 
generate the entire set of parameters of the 
life cycle labor supply functions. 

An important feature of the à constant 
demand system is that it permits one to 
avoid the inevitably ad hoc definitions of 
permanent and transitory wage and asset 
change, and it permits estimation of the ef- 
fect of current wages as direct determinants 
of behavior (holding A fixed) and as de- 
terminants of À. 

One can also parameterize A as a function 
of observable variables. Then the proper 
specification of the labor supply equations 
requires current and future values of vari- 
ables as determinants of current labor sup- 
ply activity. In other work (see the author, 
1977a), I demonstrate that future variables, 
such as children, unemployment of the hus- 
band, and the like, affect current behavior. 
In particular, estimates of the hours of 
work equation that omit future wages 
understate the effect of current change in 
wage rates on current labor supply. 
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Fertility and Child Mortality over the Life Cycle: 
Aggregate and Individual Evidence 


By T. PAUL SCHULTZ* 


Mortality has been markedly reduced in 
the poorer countries of the world in the last 
three to four decades; existing data typi- 
cally indicate life expectancy increasing 
about one-half year per calendar year dur- 
ing this period (see G. J. Stolnitz). This de- 
cline of mortality has contributed to an 
increase in intrinsic rates of population 
growth of almost 1 percent per year. 
Further, since the most dramatic changes 
are observed for infants and children, the 
age composition of these populations has 
changed, contributing today to a transitory 
increase in the rate of population growth of 
another one-half of ! percent per year. 

In this unprecedented period of rapid 
population growth, a natural question to 
ask is whether fertility responds to the de- 
cline in mortality, and if so, then by how 
much and how fast, and whether this 
tendency toward demographic equilibrium 
dampening the rate of population increase 
across countries is also evident across eco- 
nomic classes within countries. There are 
some indications that the reduction in 
mortality may have been concentrated in 
lower income groups and though this would 
be appropriately construed as an egalitarian 
development (see Simon Kuznets), it also 
raises the possibility that the rate of natural 
increase of the poor may thereby dif- 
ferentially increase, widening in the next 
generation already large personal income 
and wealth differences. i 

Rolling back such a fundamental 
constraint on human life leads to rearrange- 
ments. Family decision making is affected 
most directly, for the family deals with the 
periods of economic dependency in the life 
cycle when the force of mortality is most 


*Yale University. This work was partly supported 
by AID contract otr-1432 and was facilitated by a grant 
from the Rockefeller Foundation for Economic De- 
mography. I have benefited from the comments of 
E. A. Hanushek, S. Rosen, and R. Willis. 
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heavy. Other functions of the family may 
be affected to a lesser degree: the trans- 
mission to heirs of a cultural heritage and 
the skills for a livelihood. Documentation 
that mortality change has in fact modified 
behavior has only recently gotten un- 
derway (see for example, Rati Ram and 
Theodore W. Schultz). The purpose of this 
paper is to present some evidence on one 
form of household response to mortality. 

The tie between mortality and fertility is 
a complex one. On the way from being a 
traditional society to becoming modern, 
mortality and then fertility are generally ob- 
served to decline. This process, called the 
‘‘demographic transition,’ remains im- 
precisely characterized in terms of underly- 
ing mechanisms, time dimension and rela- 
tive magnitudes of change. Conflicting 
empirical evidence adds to the conceptual 
ambiguity: cross-sectional data suggests 
fertility and child mortality are positively 
related in low income countries (see the 
author, 1976b), whereas aggregate time- 
series in these countries show crude death 
rates falling for three decades before crude 
birth rates widely decline (see Kuznets). 

Changes in general mortality levels are 
associated across populations with 
monotonic variation in mortality rates by 
age. Discussion focuses here on the effect 
of survival of a mother’s own children on 
her fertility, because the causal relation is 
direct and obvious, child deaths are a 
substantial proportion of all deaths, and 
offspring survival is measured, though un- 
fortunately subject to errors of recall. 
Concurrent change in child mortality out- 
side of the nuclear family and adult 
mortality undoubtedly reinforce the incen- 
tives to modify reproductive goals, but 
adult mortality cannot be readily observed 
in the family and it is difficult to obtain 
other good proxies for relevant mortality 
conditions. 
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The paper is organized as follows: Sec- 
tion I reviews how economists have argued 
that child mortality may affect reproductive 
behavior, and discusses the unresolved 
problems of separating biological, be- 
havioral, and simultaneous relations. 
Though the economic framework yields 
plausible results, refutable predictions are 
scarce and empirical work is in order to 
focus theoretical developments. Section II 
summarizes aggregate intercountry evi- 
dence of fertility responses within a birth 
cohort to variation in child mortality. Sec- 
tion III reports similar estimates within 
families based on household survey data for 
urban Latin America and rural India. 


I. Child Mortality and Reproductive Behavior 
and Motivations 


There are four interrelated reasons why 
one expects fertility and child mortality to 
be associated: fertility may respond to ex- 
pected or experienced child (and adult) 
mortality; child mortality may be 
influenced by fertility and the proportion of 
childbearing occurring to women at high 
risk, for example, the very young, the old, 
and the poor; both mortality and fertility 
may be affected by common observable 
factors, such as education; and finally, both 
may also be influenced by unobserved fac- 
tors that generate a correlation between 
disturbances in equations determining 
fertility and child mortality. 

To distinguish the above sources of 
covariation, a system of two equations de- 
termining fertility and child mortality must 
be estimated, in all likelihood using si- 
multaneous equation techniques. Without a 


“priori theoretical insights for identifying the 


two underlying structural relations, or 
panel data of time-series for couples, it 
seems premature to extract system esti- 
mates from a single cross section identified 
artificially. For example, only a few percent 
of the observed variation in child mortality 
rates across rural Indian families can be 
traced to a host of standard economic, de- 
mographic, or social variables. Further- 
more, for use in policy or projection, one 


_ wants an estimate of how fertility responds 
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to mortality variation that stems from both 
economic conditions facing the family, 
such as those related to family expenditures 
on food, and those conditions that are 
exogenous to family resources and market 
prices, such as public health programs that 
eradicate smallpox or control malaria. 

In estimating the response of reproduc- 
tive behavior here, the regime of mortality 
faced by the family is treated in the most 
simple fashion—predetermined. Such an 
estimate undoubtedly neglects some 
systematic though small feedback effect of 
fertility on child mortality, holding constant 
several conditioning factors, and may also 
be slightly biased by residual simultaneous 
sources of variation in vital rates. Future 
work will impose identifying restrictions 
and test for independence of residuals 
across structural equations (see De-Min 
Wu). 

Empirical estimates of the response of 
fertility to child mortality also embody both 
voluntary modification of behavior and in- 
voluntary biological processes that 
constrain reproductive potential. The sur- 
vival of breast-fed infants can lengthen 
their mothers’ period of sterility following 
their birth, and thereby delay subsequent 
births. Under extreme assumptions the bio- 
logical reduction in births due to the reduc- 
tion in infant deaths is less than one-third, 
whereas more realistic exposure 
parameters for Latin America would sug- 
gest a maximum biological response of one- 
tenth (see S. H. Preston, p. 13). If empirical 
estimates of the derivative of births with 
respect to child deaths exceed .1 or at most 
.2, the excess is likely to arise from volun- 
tary response patterns. 

Ecorfomists have only recently begun to 
describe how fertility goals might adjust to 
the sequential and expected incidence of 
child mortality. First, leaving aside un- 
certainty, knowledge that a particular frac- 
tion of offspring will die before reaching a 
specific mature age has two offsetting ef- 
fects: it increases the cost per survivor, and 
increases the number of births required to 
obtain a survivor. If the desired number of 
survivors is insensitive to or inelastic with 
respect to their cost and costs are inversely 
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proportional to survival probabilities, the 
number of births sought will vary directly 
with mortality. Alternatively, if parent de- 
mands for survivors are cost elastic, reduc- 
ing the heavy costs of child mortality en- 
courages parents to have more births. 
However to speak of a “‘survivor’’ as the 
relevant metric for framing parental goals 
neglects changes in the composition of 
benefits and opportunity costs as a child 
ages, and their dependence on family size 
and child spacing. 

Moreover, the resources parents forego 
to have a child need not be the same across 
families or within families, even if the 
prices of relevant market inputs and op- 
portunities for child labor are identical. If 
the resource intensity of childrearing is 
viewed by parents as in part a long-term in- 
vestment in their offspring, an exogenous 
reduction in mortality encourages more 
intensive child investments, such as school- 
ing, migration, and more health invest- 
ments, probably as a substitute for addi- 
tional children (see Donald O’ Hara). 

When uncertainty due to mortality is ex- 
plicitly considered, issues of hedging, in- 
surance, and risk aversion enter; parents 
may modify their reproductive target in 
response to uncertainty according to their 
preferences with respect to family size and 
the distribution of opportunity costs 
associated with an excess or shortfall in 
survivors (see the author, 1969). Research 
measuring preferences and opportunity 
costs with respect to family size has 
progressed slowly and as yet has not dealt 
directly with how these measures interact 
with mortality in the determination of re- 
productive behavior (see for example, J. M. 
Roberts, R. F. Strand, and E. Burmtister; 
L. Coombs; P. H. Lindert). The most satis- 
factory treatment of uncertainty is that 
developed by Yoram Ben-Porath and Finis 
Welch, though its empirical application has 
lagged. | 

Given the concentration of child 
mortality in the initial years of life and the 
relatively long period of childbearing, the 
need for parents to hedge against child 
mortality appears low. Sequential decision 
making permits parents, for the most part, 
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to replace deceased infants rather than bear 
(or withhold) additional children as a hedge 
against expected but uncertain future 
mortality. Adjustment to declines in child 
mortality can therefore be largely accom- 
plished ex post, if parents are able to refrain 
from replacing offspring who (unex- 
pectedly) survive. This capacity to adjust 
fertility initially through replacement rather 
than according to expectations creates the 
potential for a short lag between mortality 
and fertility. In the longer run, as mortality 
expectations adjust, an entirely new age 
pattern of reproductive behavior and child 
investment may emerge, conforming to 
perceived benefits and costs of birth spac- 
ing, family portfolios, and life cycle invest- 
ment schedules. 

A decade may nonetheless elapse 
between the initial decline in child mortality 
and the beginning of a decline in replace- 
ment fertility in the family formation 
process. Even then, the change in re- 
productive behavior may go unnoticed be- 
cause of the small numerical importance of 
births to women in their late 30’s and 40’s. 
At the aggregate level, changes in age com- 
position, induced by the age pattern of 
mortality declines, first depress crude birth 
rates slightly below their age standardized 
path for about a decade, and then increase 
them notably thereafter.’ Crude birth rates 
25 years after the onset of the mortality de- 
cline may thus rise, even as age stan- 
dardized birth rates subside. Finally, 
resource and price constraints facing 
households may also change, raising or 
lowering reproductive goals independently 
of mortality. At this time, therefore, crude 
birth and death rates cannot directly clarify 
how fertility is adapting at the family level 
to child mertality mainly because changes 
in age composition are often unobserved. 


1The reversal in crude and age standardized fertility 
trends are seen in several countries of Latin America 
and Asia in the mid-!960"s, where age-specific vital 
rates are relatively reliable. Crude death rates, of 
course, fall much faster than age standardized 
mortality measures, increasing population growth 
rates beyond sustainable levels in the first several 
decades of mortality decline. Hence, the paradox that 


crude death rates in countries like Taiwan and Puerto - 


Rico are about half of U.S. levels today. 
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In sum, economic logic has not yet 
described in a refutable form how fertility 
should be related to child mortality in equi- 
librium. In addition, the inaccessibility and 
cost of sufficiently reliable and acceptable 
birth control methods could, in many parts 
of the world, introduce another inde- 
terminant innovational lag. The balance of 
the paper assembles some evidence of the 
actual empirical relation. 


II. Aggregate Evidence on Fertility-Child 
Mortality Relationships 


Widely available aggregate data permit 
testing of only a few questions about the 
relation between fertility and mortality. 
The minimum of data needed to estimate 
replacement response is the number of 
children born to comparably situated 
women who experienced different rates of 
child mortality. There are large parts of the 
world where no census information of this 
nature exists, including the United States. 

As an example of the type of research 
that can be conducted with census data, it 
is possible to test if the number of living 
offspring of women of a specific age is 
roughly constant in a particular year, ir- 
regardless of child mortality. The requisite 
information is available for some eighty 
countries for rural/urban or total popula- 
tions (N = 95). By observing that the 
average number of children alive per 
woman A, equals the number born alive C, 
times a survival rate p = | — (D/C), (where 
D = C — A), the logarithm of C can be 
regressed on the logarithm of I/p and the 
calendar year, £, to which the data pertain 

as in: 


(1) inc; = Wy + 1G; 
+ agin (1/1 — (D,/C;))) 
G=1,...,95) 


If estimates of œ, equal one, within age 
groups of women, the cross-sectional varia- 
tion in cumulative fertility is simply re- 
placement. 

For the estimated equations, the R?’s 
range from .2 to .3. The point estimates of 
& (followed by their standard errors) 
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among older women, for whom replace- 
ment is more nearly complete, cluster in the 
vicinity of one: age 30-34, 1.10 (.26); 35- 
39, 1.06 (.26); 40-49, .98 (.25); 50 or more, 
.77 (.16) (see the author, 1976b, Table 8.3). 
The hypothesis that a. equals one cannot 
be rejected; however, these estimates are 
undoubtedly biased upwards (see the 
author, 1976b). 

Other cross-sectional estimates of this 
and other models based on regional varia- 
tion in cumulative fertility and mortality 
rates suggest fully half of the variation in 
fertility is offset by differences in child 
mortality (see the author, 1976b). Unfortu- 
nately, there are only nine developing 
countries with relevant census data for two 
points in time. Although in no way 
representative, this handful of cases shows 
that fertility declines compensated for 
about one-half of the concurrent declines in 
cohort child mortality for women aged 40- 
49, 


IW. Individual Analysis of Fertility and Own 
Child Mortality 


Individual data provides a richer test of 
the interaction between fertility and child 
mortality. Analysis deals here with several 
representative samples of women age 30- 
49, with one or more births whose hus- 
bands are present, drawn from three Latin 
American urban surveys from 1964 
conducted by Centro Latino-Americano de 
Demografia (CELADE), and a rural Indian 
survey from 1970 conducted by the Na- 
tional Council of Applied Economic Re- 
search (NCAER).® Various theories have 
stressed different factors influencing 
fertilitY: these are reviewed elsewhere (see 
the author, !976a). With these data, it is 


2Data from U.N. Demographic Yearbooks available 
repeatedly for Bermuda, Brazil, Cyprus, Fiji, Gilbert 
and Ellice Islands, Hong Kong, Indonesia, Philip- 
pines, and the Solomon Islands. 

Survey data was kindly provided by two research 
centers. The CELADE in Santiago, Chile, coordinated 
under Carmen Miro’s direction a series of urban com- 
parative fertility surveys each of about 2,000 women of 
childbearing age. The Indian Additional Rural Income 
Survey of about 6,000 rural households was directed 
by M.T.R. Sarma during 1968~71 at the NCAER. 
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possible to hold constant at least a few 
price, income, and origin variables in order 
to assess the partial association between 
cumulative fertility and cumulative child 
mortality. Specifically, the education of the 
husband is included as an income effect. 
The education of the wife captures not only 
an income but also a dominant substitution 
effect, which may be attributed to the op- 
portunity cost of her time in child rearing. 
Permanent income cannot be measured 
identically across samples; in urban areas it 
is the logarithm of household monthly ex- 
penditures exclusive of housing, and in 
rural areas it is total family income. The in- 
come variable ts not consistently associated 
with fertility, controlling for husband’s 
education, but it is inversely related to child 
mortality in all samples. Age of wife is in- 
cluded as a control for life cycle or birth 
cohort differences. Migrant origins and du- 
ration of city residence are held constant in 
the Latin American samples, while the 
presence of village health and educational 
institutions are included as controls in the 
rural Indian sample to capture local access 
to health and schooling services. The 
number of deceased children is normalized 
as a fraction of those predicted based on the 
woman’s number of births, the age pattern 
of fertility, and an appropriate life table.4 
Table 1 shows the results from the 
regression of children ever born on the 
normalized child mortality rate and the 
aforementioned variables. The regression 
coefficient on mortality and its f-ratio are 
shown in column (1). Columns (6) and (7) 
provide means of the fertility and nor- 
malized child mortality variables; the de- 
rivative of births with respect to deaths is 
shown in column (3) (see fn. b, Table*1). In 
all thirteen samples the level of fertility is 
positively associated with child mortality, 


4A. J. Coale and T. J. Trussel birth schedules by age 
are first scaled down to yield the cumulative fertility 
reported by each woman in the survey. This imputed 
flow of births is then subjected to national age-specific 
mortality rates to obtain an expected number of child 
deaths. Costa Rican and Mexican life tables are for 
1966, the Indian 1961, and lacking a Brazilian table, 
the one for Colombia in 1965 was substituted as 
reasonable for health conditions in Rio de Janeiro (see 
Nathan Keyfitz and Wilhelm Flieger). 
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and in all cases except women 40-49 in 
Mexico City, the associations are statis- 
tically significant (10 percent level). The de- 
rivative of births with respect to child 
deaths ranges widely, however, from .8— 
1.4 in Rio de Janeiro, to .4—.8 in San José, 
to .2-.3 in Mexico City, and in rural India 
between .3 and .5. 

Why should fertility responses to child 
mortality show such substantial variation 
across populations? I propose the 
hypothesis that couples react to their child 
mortality experience by changing their re- 
productive performance, to the extent that 
they are aware of a general downtrend in 
mortality in their segment of society. The 
absolute levels of child mortality among 
women 40-49 are initially similar (not 
reported) in the three city samples. They 
declined by 10 percent in Mexico City in 
the thirteen years spanned by these data 
(approximately 1945-58), 30 percent in Rio, 
and 40 percent in San José (col. (7)). 
Fertility decreased little in Mexico across 
these birth cohorts, whereas it declined 
notably in Rio and San José, and offsetting 
individualistic responses of fertility to own 
child mortality were substantial in the latter 
cities but not in the former. 

The Indian sample is divided into cultiva- 
tors working their own land and landless 
rural laborers, but fertility, mortality and 
response coefficients are not notably dif- 
ferent (5 percent level) between these 
subsamples. Mortality is greater in India 
than in urban Latin America, and the sec- 
ular downtrend across cohorts is moderate 
after a drop in the early 1950’s. The com- 
pensatory response derivative of fertility 
with respect to child mortality increases to 
about one-half among Indian women at the 
end of their childbearing years, age 40-49. 

To explore how fertility responds to child 
mortality across economic classes within a 
society, two income groups are defined 
(based not on observed income which 
might be endogenous, but on an instru- 
mental variable prediction of income or ex- 
penditures derived from husband age, 
education, and origins). Column (2) reports 
the regression coefficient on a dummy 
variable interacted with the mortality vari- — 
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TABLE I— ASSOCIATION BETWEEN CUMULATIVE FERTILITY AND CHILD MORTALITY IN SELECTED SAMPLES 


OF HOUSEHOLDS: URBAN LATIN AMERICA 1964 AND RURAL INDIA 19708 


Rio de Janeiro, 
Brazil, 1964 
30-34 
35-39 
40-49 

San José, 

Costa Rica, 1964 
30-34 
35-39 
40-49 

Mexico City, D.F., 
Mexico, 1964 
30-34 
35-39 
40-49 

India Rural 
ARIS, 1970 
30-39 

Land Owners 


Landless 


40-49 
Land Owners 


Landless 


Coefficient on 
Child Mortality 
. in Fertility 
Equation? 
Class 
Overall 
(D (2) 
-304 —,.113 
(3.94) (.43) 
617 295 
(4.78) (1.16) 
541 832 
(4.95) (3.87) 
206 0554 
(2.33) (.19) 
429 — 341 
(3.67) (1.15) 
.212 —.462 
(1.85) (1.42) 
.123 ‘57 
(1.55) (2.30) 
112 .0666 
(1.97) (.78) 
12] —.218 
(1.19) (1.02) 
265 — .0897 
(3.08) (.55) 
.408 — ,920 
(2.97) (2.79) 
-768 —,415 
(5.37) (1.40) 
.782 —.0163 
(4.36) (.97) 


Derivative of Births 
with respect to 
Child Deaths at 
Sample Means” 


Difference Overall 


(3) 


752 
(315) 
1.35 
(279) 

94] 
(325) 


561 
(268) 

827 
(240) 

397 
(287) 


252 
(2.95) 
184 
(239) 
174 
(348) 


246 
(832) 

382 
(349) 


-523 
(621) 

.539 
(277) 


Upper Lower 
Class 


Class 
(4) 


.899 
(122) 
1.68 
(120) 
1.10° 
(124) 


2.95 
(99) 

1.18 
(80) 


(81) 


ne Pi a 


(116) 
„217 
(98) 
224 

(136) 


.240 
(376) 

344° 
(133) 


502 
(324) 

518 
(134) 


510 


(5) 


Overall Variable 
Means® 


Ratio of Upper 
to Lower 
Income Class 
Variable Means 


Fertility Mortality Fertility Mortality 


(6) 


3.14 
(1.92) 
3.21 
(2.20) 
3.76 
(2.70) 


4.03 
(2.06) 
5.04 
(2.90) 
5.35 
(3.24) 


4.48 
(2027) 
5.43 
(2.86) 
5.57 
(3.27) 


4.22 
(1.80) 
4.17 
(1.82) 


5.04 
(2.15) 
4.88 
(2.22) 


(7) 


488 
(1.31) 
370 
(.973) 
.681 
(1.32) 


.539 
(1.37) 
.867 
(1.54) 
936 
(1.64) 


.939 
(1.60) 
925 
(1.57) 
1.07 
(1.70) 


351 
(.708) 
295 
(.673) 


320 
(.582) 
426 
(.734) 


(8) 


746 
.697 
.768 


761 
.668 


.709 


718 
199 


_ 696 


1.06 


1.17 


1.10 


1.29 


aDerivation of columns described in text. Underlying regression results obtainable from author. 
‘Derivative dC/dD = B(C/D)\(C + B(C/D) (D/C)) where B is the regression coefficient of the normalized child 
death rate, (C/D) is the reciprocal of the sample mean expected child death rate, C and (D/C) the sample means of 


fertility and actual child mortality. Sample size is shown in parentheses. 


(9) 


250 
.686 
.604 


221 
446 
398 


635 
438 
447 


1.09 
.703 


634 


774 


‘If distinct regression coefficients are estimated for the two income classes in those cases where the f-ratio 
exceeds 1.6, the derivative of births with respect to child death is .0663 and 1.25 for upper and lower class samples 
age 40-49 in Rio, —.231 and .474 for age 30~34 in Mexico City, and 1.13 and .209 for age 30-39 in the rural Indian 


landless sample, by income class. 
“The t-ratios are shown in parentheses. 
©The standard deviations are shown in parentheses. 
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able for the lower income group and its 
t-ratio. The null hypothesis of coefficient 
equality is rejected (10. percent level) in 
only three out of thirteen cases, suggesting 
a common estimated coefficient may exist 
for both income classes. It should be 
stressed that given the small size of these 
samples and the relative infrequency of 
child mortality, little confidence can be 
placed on differences between these 
groups, except as a source of working 
hypotheses. 

When derivatives are evaluated at 
subsample means using the common 
regression coefficient across income 
groups, the response patterns are similar 
for India but quite different in Latin 
America (cols. (4) and (5)), largely because 
the urban fertility and child mortality are 
substantially lower at higher income levels. 
In addition, the large declines in child 
mortality in Rio and San José that were 
noted earlier appear to have most benefited 
the upper income classes (col. (9)). 
Consistent with my hypothesis, the deriva- 
tive response of fertility with respect to 
mortality is also larger for these upper in- 


come classes. Recall also that household in- — 


come and child mortality is negatively cor- 
related in all samples. This may indicate 
that the widely accepted view that eco- 
nomic development plays only a minor role 
in the remarkable mortality transition in 
low income countries (see Stolnitz) needs 
reevaluation. Analysis is needed on how 
improvements in the economic environ- 
ment of the family and its behavior 
influence prospects for child survival, and 
in turn impinge on fertility and other forms 
of human and physical capital investment 
within the family. In other words, thé next 
step is to estimate the full structural equa- 
tion model determining both fertility and 
child mortality at the family level. 


IV. Conclusions 


Across samples of urban and rural 
households in Latin America and India, 
statistically significant associations are 
reported between cumulative fertility and 
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cumulative child mortality, holding 
constant age, education, income, and 
origins. Individual reproductive responses 
to child mortality increase to fully com- 
pensating levels only in those populations 
where child survival has markedly 
improved. Aggregate trends as well as indi- 
vidual child survival experience should be 
examined jointly in future efforts to under- 
stand individual reproductive behavior in 
low income countries. The economic de- 
terminants and consequences of mortality - 
now warrant more study, given the mag- 
nitude of recorded change in life expec- 
tancy and our nearly complete ignorance of 
who has benefited by this significant 
process during economic development and 
why. 
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ECONOMICS AND ETHICS: ALTRUISM, JUSTICE, AND POWER ` 


Altruism as an Outcome of Social Interaction 


By MORDECAI KURZ* 


In an earlier paper (1977) I presented a 
model of altruistic behavior which has only 
a trivial equilibrium in a single period 
economy but has a nontrivial set of equi- 
libria when the economy is repeated, The 
essence of such equilibria is the establish- 
ment of reciprocal altruism over time due to 
the repetitive nature of the economy. The 
main problem which was left open in that 
paper is the great multitude of altruistic 
equilibria; this problem, is, in fact, common 
to all models of equilibria in the supergame 
(see for example, Robert Aumann and 
Lloyd Shapley; A. Rubinstein). The present 
paper explores various social concepts and 
mechanisms which would narrow down the 
set of equilibria. 


I. Review of the Model of Altruistic Behavior 


Following the earlier paper, consider an 
economy E = ((aj;, wi), (a2, w2), ..., (Gn, 
w,)) composed of n individuals each with an 
endowment w; € R', and preference order- 
ing a; defined over the consumption set 
X, C R' and is represented by the continuous 
utility function u;(x;), x; € X;. I assume 
that all commodities can be defined as de- 
sirable, so that u,(x; + d;) > u,;(x;) for all 
d; € R!,. The consumption set X, may con- 
tain both the usual economic commodities 
and commodities which are not ngrmally 
traded such as the degree of affection be- 


*Stanford University. This work was carried out 
when I was a Guggenheim Fellow. The work was also 
partially supported by National Science Foundation 
grant SOC75-21820 at the Institute for Mathematical 
Studies in the Social Sciences UMSSS), Stanford Uni- 
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subject with Robert Aumann and Reinhard Selten. I 
also wish to thank Kenneth Arrow, Peter Hammond, 
Eric Maskin, and members of the JMSSS Seminar on 
income distribution for valuable comments. 
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tween two persons, the amount of help an 
individual will give to others in distress, and 
the degree of orderly behavior in public 
places. The only requirement is that a com- 
modity be divisible, identifiable, and all 
individuals know the amounts available, 
given and received. Let 


z; = vector of goods which i keeps for 
himself 

g; = vector of goods which i gives to 
others 

yy = vector of goods which individual i 
gives to j(y, 2 0, ya = 0 all i) 

Yi = (Vite Yiz» +++) Vin) and g; = » Vij 

jel 


n 
r; = > Yki = vector of goods which in- 
k=! = dividual ¿ receives from others 


N = {1,2,...,n} = the set of individuals 
participating. 


The game of altruism is a noncooperative 
game which can be described very simply. 
Each individual player can select an action 
yi © R",i = 1,2,...,n which results in his 
giving a vector y; to others, retaining for 
himself the vector (w; — g;), receiving from 
others a vector r; and therefore consuming 
x; = w; — g; + 7;. Thus in a single play, a 
strategy n-tuple y (Vis Va, +++) Yn) TC- 
sults in a payoff vector (u,(x,),u2(x2), ..., 
u,(x,)). In my 1977 paper I show that if 
this game is played a finite number of times 
t= 1,2,...,7 then the only Nash equilib- 
rium is yj = Q0 for all £ and x/ = w!. How- 
ever, if the game is repeated infinite number 
of times, the endowment vectors wi remain 
stationary {i.e w; = w; all 4) and if the 
supergame utility U is taken to be the mean 
utility over all outcomes, then the set of 
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Nash equilibria generates simply the set of 
all individually rational allocations. Thus if 
o* is a Nash equilibrium in the supergame, 
then U,(o*) 2 u;(w;) for all i Moreover 
consider any stationary allocation x‘ = x, 
t= 1,2, ... with x = (x,,X2, ... ,X,); if 
u;(x;) 2 u;(w;) for all i, then this stationary 
allocation can be sustained by a Nash equi- 
librium in the supergame. 

In the two-person case one notes in 
Figure la that any allocation in the area to 
the northeast of the point u; (w,), H; (w2) on 
or below the frontier can be obtained as a 
Nash equilibrium in the supergame. 

It may be of benefit to consider how the 
present model of altruism differs from no- 
tions of altruism discussed in the biological 





u gw) u 


FIGURE la 
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literature (see, for example, W. D. Hamil- 
ton; Robert Trivers; Ilan Eshel; and others). 
In my view the fundamental distinction ts to 
be found in the underlying concept of 
rationality used in the model involved. In 
the natural universe, the survival of some 
species may depend upon their adopting be- 
havior of altruistic reciprocity but there is 
nothing in these natural phenomena to sug- 
gest that an individual member of a species 
“calculates” that its optimal behavior is to 
be altruistic. In fact, most of the examples 
given suggest that animals develop a very 
strong resistance mechanism to deviations 
from their mode of behavior since they have 
been conditioned to act the way they do. 
My model of altruistic behavior allows 





U (Ws) u > 


FIGURE !b 


FIGURE lc 
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each player the individual choice of acting 
altruistically or selfishly. In an altruistic 
equilibrium all individuals act altruistically 
since it is in their individualistic best interest 
to act that way. Thus in my altruistic equi- 
librium it is also individually rational to act 
altruistically and in that sense individual 
rationality reinforces the social order. 

To argue that human beings do not act 
rationally and, like other members of the 
. natural universe, only respond in a condi- 
tioned manner, raises a few fundamental 
issues in social theory. To clarify my posi- 
tion let me state what kind of rationality 1 
presume only humans to possess and thus 
provide a basic delineation between my 
theory and that of the biological literature: 
1) Each individual is assumed to have an 
intertemporal utility function, thus an allo- 
cation decision must consider both the im- 
mediate and future needs and 2) Every indi- 
vidual is capable of predicting how his 
actions will influence the reactions of other 
participants and he will take this prediction 


into account when making his final choice.. 


It appears to me that to ascribe this kind of 
rationality to individual members of all 
species would be unwarranted. 

Before proceeding with the investigation 
I note that I often assume that the utility 
functions and the endowments of all the 
players remain stationary; by concentrating 
on stationary strategies and equilibria I 
shallin fact be covering most of the interest- 
ing cases and illustrating the main points. 


II. Discounting 


In my earlier paper (1977) I consider the 
supergame utility function U to be the mean 
utility over all plays. Consider now the ef- 
fect of introducing discounting. This means 
„that the supergame utility of iis defined by’ 


22 


() U,(0) = 2 ( 





l u;(x¥) 
k0 \l + pi 


lI do not write limits in (1) since by monotonicity 
uj(xj ) < uj{w) < 8 < «© uniformly in k and i and 
where w = > ;-1 w;. This means that as long as p; > 0 
the sum in (1) converges and U;(c) is well defined. 


a <= 
+ w- 


MAY 1978 


a“ 


Suppose that o* is a stationary strategy 
which is a Nash-equilibrium in the super- 
game and let x* = (xf,xf, ... ,x*) be the 
associated stationary supergame allocation. 
If at time k = 0 player j defects and ‘sets 
g; = 0 and assuming complete retaliation 
by all the other players he should expect to 
end up with the following consumption flow 
lw; + r*,w;,w;,...). For o*-to be a Nash 
equilibrium, that player will not defect since 


u; (xF) — uj (w) 
. Pj 3 Í 


(2) 


2 uj (w; + rř) 
“ee uj (xj) 


The interpretation of (2) is rather direct: the 
expression (uj (x}*) — u;(w;))/p; is the cap- 
italized net present value from time 0 to in- 
finity of compliance with o* while [u; (w; + 
r*) — u,;(x*)| is the net gain from defecting. 

Equation (2) defines a set of stationary 
allocations which would constitute Nash 
equilibria in the, supergame. For the case 
ofn = 2,. 


* 
wo, — er tri 

x is 
w: — ef + 73 


X 
x 


y |y 


thus gř = r¥ and rř = g¥. It follows that 

we can write (2) as 

(Ba) ulw ~ rž + rë) — ulw) > 
piluilw, + rit) — ulw — rž + rř)) 

(3b) ulw — rE + r7) — un(w2) > 
p2[Uz(w2 + rf) — u(w: — rë + rř)] 

Hence we can think of the pair (7¥, r¥#) as 


defining the utility levels which are feasible 
for any given pair of discount rates (p,, p2). 


. In Figure la the shaded.‘area indicates all 


the possible Nash equilibrium allocations 
achieved for small (p,,92) while in Figure 1b 
the set (which also includes the point (u;(w,), 
u,(wz))) is delineated for large (p;,p2). In 
the limit, as either p; or p. become very 
large, the situation of Figure lc occurs in 
which the only equilibrium is the trivial one 
at which x¥ = w, alli. 

The intuitive meaning of these results is 
clear: as the discount rates rise, the myopic 
incentive to defect and take advantage of 
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the temporary gain from defection increases 
thus narrowing the set cf allocations which 
would constitute an equilibrium. As either 
pı OF p: tends to become very large the only 
possible equilibrium is the trivial one in 
which all altruistic behavior vanishes. 


HI. Perfect Equilibrium 


For games in extens-ve form it has been 
widely argued that “ash equilibrium’’ is 
an inadequate concept since it does not 
possess any optimality properties at points 
which were not called for by the equilibrium 
strategies (see R. Selten; Aumann and 
Shapley). The notion of “‘perfectness” of 
equilibrium proposed by Selten was in- 
tended to remedy the situation and there- 
fore it could be valuable to consider the set 
of perfect equilibria im the game of altruism 
proposed above. 

To clarify the notion of perfectness as ap- 
plied to the game at kand denote by G the 
single play game which I described earlier 
and by G* the superzame. If the game is 
played for T — | per.ods then I denote the 
‘continuation. game from T on by G#. Note 
that any strategy o for G* induces a strategy 
or for Gf. A strateg} o* is said to be a per- 
fect equilibrium if iz. induced strategies oF 
forallT =0,1,2,. .,are Nash equilibria 
in all the continuatior supergames. 

The intuitive sense in which the set of 
perfect equilibria cen be perceived to be 
smaller than the set of Nash equilibria is 
that if a player deviaces from a set of actions 
prescribed by a Nash equilibrium then the 
retaliation against hm may be damaging to 
the retaliating plavzrs. Hence, if a player 
deviates at T — 1, the induced strategy may 
be unacceptable as a Nash equilibrium in 
the supergame G# scnce it may inflict a great 
deal of harm on the punishing players. This 
means that when play resumes at time T the 
players may. prefer each one individually, 
to discontinue any such punishing strategy 
which does too mtch harm to themselves. 
In spite of this intuitive sense, it does not 
apply to the game of altruism and for this 
game I present the pasic result: 
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THEOREM 1: Regardless of the form of the 
supergame utility functions U;, the set of pay- 
offs associated with the set of all Nash equi- 
libria in G* coincides with the set of payoffs 
associated with the set of perfect equilibria 
in G*. 


I remark that for the case in which the 
utility function is the mean over the utilities © 
of the individual plays, both Aumann and 
Shapley and Rubinstein have shown that 
the theorem above is true for all games. 
What is stated here is that for the game of 
altruism the theorem is true for all super- 
game utility functions. The proof of Theo- 
rem | is omitted. 

The reader may note that the set of per- 
fect equilibria is smaller than the set of 
Nash equilibria whenever there is a way in 
which each individual player has available 
to him an action in which he can punish the 
deviator at some cost to himself. The set of 
equilibria will then depend upon the force 
of the punishment relative to the cost of 
punishment. If the cost of punishment is too 
high, each individual player may not wish 
to persist in punishment since its continua- 
tion injures him too much (see Aumann and 
Shapley). In the game of altruism the pun- 
ishing capability of each individual player 
is limited. Moreover, when all are supposed 
to play selfishly, a player has no punishing 
capability at all since attempting to deviate 
from selfish play, when all the other players 
continue to play selfishly, will only worsen 
his situation. I thus conclude that due to the 
absence of the player’s punishment cap- 
ability, the notion of “‘perfectness” does not 
help in narrowing down the set of altruistic 
equilibria. 


IV. Limited Rationality and 
Incomplete Information 


In the broad social context of the analysis 
here one can associate with every Nash 
equilibrium an ethical system which is re- 
flected by specific norms of Conduct and 
Belief. With this in mind authors like 
P. Hammond and Edmund Phelps argue 
that one needs an additional structure in 
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order to narrow down the set of social. 


equilibria. For this reason I will explore in 
the remainder of this paper an additional 
structure based on limited rationality and 
incomplete information. The discussion 
here is strictly preliminary and exploratory 
in nature with the full development post- 
poned to a later paper. 

I propose to think of the n participants as 
engaging in a pregame search procedure 
from which they may learn the unknown 
true state of the world which is defined by a 
set of ethical standards associated with the 
equilibrium which will prevail. This will tell 
them which strategy to play in the game of 
altruism. Thus let = be the set of all Nash 
equilibria in the game of altruism; each 
participant forms his probability beliefs on 
>. These beliefs will induce an optimal 
action where the definitions of “action”? and 
“optimality” are as presented below. Given 
the observed actions each individual learns 
something about the state of the world and 
thus revises and updates his probability be- 
liefs. An “equilibrium” of this pregame 
procedure will consist of a set of beliefs and 
a sequence of actions which converge to a 
point in 2. As the reader may note below 
the deeper problem is the question of the 
convergence of the procedure and this is not 
examined here. What I am exploring here is 
some characterization of that family of pro- 
cedures for which an equilibrium of the pre- 
game induces the selection of a Pareto 
optimal Nash equilibrium in the game of 
altruism. I now turn to the formal statement 
of the above. 

I start with the probability density of indi- 
vidual k at step ¢ of the procedure which is 
denoted by Ri(c|a',a’*, ... , att) where 
o E Zand a’ = (aj,aj,...,a,) is a vector 
of actions a; taken by individual k at step 7. 
The function R{ (ø | a',a’, ...., a'~') incor- 
porates the learning process of individual k 
resulting in a continuous update of his 
probability beliefs. The key question is 
what does an action mean and in what sense 
is it optimal. 

Individual k knows that the only point at 
which the procedure stops is when the ac- 
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tions of all individuals combined constitute 
a point in 2. Thus in selecting his action aj, 
our individual assumes that either there will 


be an equilibrium established or we go back 


to square | and start all over again. Nor- 
malizing u,(w,)} = 0 for all k, at every step t 
each individual forms his expected utility 
Vias 


(4) Vi(o,a',a*,...,a'') 
= u,(o) Ri(o|a',a’,...,a'~") 

Now define 7“ (t) as that equilibrium which 
would maximize Vi(o | a',a’,... ,a’~') and 
individual k selects his action ai to be the 
kth component of the strategy #*(1), i.e., 
ax = @;(t). I thus define aj, to be an optimal 
action by individual k at step ¢ in this 
sense. 

Obviously the individual optimizer selects 
his action so as to maximize his expected 
utility and in this sense he is selfish. Yet he 
can be regarded as acting altruistically in 
the sense that he does not attempt to ma- 
nipulate the society or “bargain” with the 
rest of the players. The individual should be 
viewed as seeking to learn the true social 
ethic in order to behave accordingly rather 
than attempt to manipulate it. 

An equilibrium in the pregame procedure 
is a set of updating functions R; (e | -) all k 
and all ż and a sequence of actions (a!,a’, 
at, ... ,) such that a > a anda = a is a 
strategy o © 2, and aj; is an optimal action 
of individual k at step z for all k and all z. 


Example |: 
Consider the following single period ma- 
trix game: 


L R 
Player 1 (11) ey) 
D (0,3) (5,5) 


The only pure strategy Nash equilibria in 
the supergame are (U,L) and (D, R). Now 
define Rį(e | +) on pure strategies only in 
the following way: since Rj .= (Pi (U,L), 
P\(D,R)) with Pi(U,L) + P{(D,R) = 1, let 
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1/2 initially 
1 if the previous action of 
player 2 was L 


O if the previous action of 
player 2 was R 


P(U,L) = 


Define R} symmetrically. Since for both 
players the payoff at (D,R) is larger than at 
(U,L) their optimal choices under the initial 
probabilities are to select (D,R). But the 
above updating functions with the sequence 
of resulting actions (D,R), (D,R), (D,R8), 
... , constitute an equilibrium as defined 
above. 

Note however that if the initial probabili- 
ties had been 1/10 for both players, then 
the equilibrium would have been associated 
with the inferior outcome (U,L), (U,L), 
(UL) oia 


Example 2: 
Consider the following single period ma- 
trix game: 


M, M, M; 

Li (1,1) dt) (1,1) 

Playeri Lz (1,1) (5,2) (0,6) 
Ly (L) (6,0) (2:5) 


The three pure strategy Nash equilibria in 
the supergame are? (Li, Mi), (La, M2), (L3, 
M3). 

Now consider the following updating 
functions Ri which are defined on the pure 
strategies only: equiprobable (1/3) initial 
outcomes and 

0 if the previous action 
of player 2 was M, or 
P\(L1,M)) = M; 

1 ifthe previous action 

of player 2 was M, 


9/10 
Pi (L2,M2) = 


if the previous action 
of player 2 was M3 
if the previous action 
of player 2 was M3 


1/10 


2Obviously (L1, M2), (L1, M3), (L2,M\) and (L3, 
Mı) would also -constitute equilibria with the (1,1) 
payoff. 
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1/10 ifthe previous action 


of player 2 was M, 
if the previous action 
of player 2 was M3 


Pi(L3,M3) oa 
9/10 


If player 2 has a symmetric set of beliefs 
then the optimal choice in the first round is 
clearly (L2, M3). The optimal choice in the 
second round is (£3,M,) and one can see 
immediately that the optimal choices with 
these update functions would result in the 
following sequence of actions: (L2, M3), 
(L3,M2), (12,M3), (L3, M2), etc. not con- 
verging to a stationary Nash equilibrium. 

Consider however the effect of changing 
the initial probabilities of player 1 from 
(1/3,1/3,1/3) to (1/10,1/10,8/10). The 
reader may observe that the optimal se- 
quence becomes (L3, M3), (L3,M3), (L3, 
M;),..., etc. which, with the new update 
functions, does constitute an equilibrium in 
the pregame procedure. 


Example 3: 

The matrix is the same as in example 2 
and the updating functions of the players 
are as follows: the initial probabilities for 
both players and Pi(Li, Mı) remain the 
same, and 


15/6 if the previous action 


of player 2 was M; 
Pi (L2, M2) = ; i 
(L2,M2) =», /6 if the previous action 
of player 2 was M, 
\1/6 if the previous action 
of player 2 was M, 
P\(L3,M3) = 
(Ls, M3) 5/6 if the previous action 
of player 2 was M, 
while for the second player 
° Q if the previous action 


of player 1 was L, or 
P3(L;,M)) = L, 
1 if the previous action 
of player 1 was L, 


12/3 if the previous action 
of player 1 was L, 


1/3 if the previous action 
of player 1 was L, 


P3(L2,M2) = 
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1/3 


P(L3,M3) = 2/3 


if ‘previous action of 
player | was L, 
if previous action of 
player 1 was L, 


In this case the optimal sequence of actions 
iS (La, M), (L2, M3), (La, M3), PENET which is 
a convergent sequence but is not a Nash 
equilibrium. This means that these update 
functions with the resulting sequence of 
optimal actions do not constitute an equi- 
librium in the pregame procedure. 

With these examples in mind consider the 
family of all pregame procedures which 
have the following property denoted by D 
(dominance): For any o and č in È, ifu,(a) > 
u,(é) fork = 1,2, ..., n, then Ri(o|a',a’, 
..., a7!) > REE | a!,a?, ..., a'~') for k = 
1,2, ..., n and for any set of actions (a', a’, 

..,a'~'). I then have 


THEOREM 2: For any pregame procedure 
with property D, an equilibrium in the pro- 
cedure converges to a Nash equilibrium 
ao* € È which is Pareto optimal. 


The result thus obtained gives at least an 
initial suggestive answer to the question 
with which I started: updating procedures 
which have an equilibrium must converge 
to Pareto optimal Nash equilibrium if prop- 
erty D is satisfied. This result should be 
taken only as a tentative start with a great 
deal of work to follow. 
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Bayesian Decision Theory and Utilitarian Ethics 


By JOHN C. HARSANYI* 


One of the great inte lectual achievements 
of the twentieth century is the Bayesian 
theory of rational behavior under risk and 
uncertainty. Many ecoromists, however, are 
still unaware of how st-ong the case really is 
for Bayesian theory, and many more fail to 
appreciate the far-reacning implications the 
Bayesian concept of rationality has for 
ethics and welfare economics. The purpose 
of this paper is to argue that the Bayesian 
rationality postulates are absolutely ines- 
capable criteria of rationality for policy de- 
cisions; and to point out that these Bayesian 
rationality postulate-, together with a 
hardly controversial 2areto optimality re- 
quirement, entail utiliaarian ethics as a mat- 
ter of mathematical necessity. 


I. The Bayesian Rétionality Postulates 


In discussing the criteria for rational be- 
havior, I will distinguish behavior under 
certainty, under risk, and under uncer- 
tainty. Certainty obtains when we can pre- 
dict the actual outcome of any action’ we 
can take. Risk obtains when we know at 
least the objective p-obabilities associated 
with alternative possble outcomes. Finally, 
"uncertainty obtains when even these ob- 
jective probabilities are partly or wholly 
unknown to us (or are possibly even unde- 
fined). 

In the case of certa.nty, I will assume that 
each individual chooses among various 
alternative situations, where each situation 
is characterized by finitely many economic 
and noneconomic variables, such as his 
holdings of differenr commodities, includ- 
ing money, his health, his social position, 
his social relationshzps, etc., as well as by 


*Professor of business. administration and of eco- 
nomics, University of C.lifornia-Berkeley. I wish to 
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similar economic and noneconomic vari- 
ables affecting other individuals in the 
society. Thus, mathematically, any situation 
can be regarded as a point in a finite-dimen- 
sional (say, r-dimensional) Euclidean space 
Er 

In the case of risk and of uncertainty, an 
individuals choices: can be modeled as 
choices among different lotteries whose 
“prizes” are situations, that is, points in Æ”. 
A lottery can be described as 


(1) L = (A,|e,,...,Ax| Ces +++ ,4x | ex) 


indicating that this lottery L will yield 
prizes A,,...,A4x, depending on which one 
of K mutually exclusive and exhaustive 
events €j, ... ,@x occurs. These events e,, 

. ,@x will be called conditioning events. 
Mathematically, any event e, (k = 1, ..., 
K) can be regarded as a measurable subset 
of the space Q of all possible “states of the 
world.” A lottery Z will be called a risky or 
an uncertain lottery, depending on whether 
the decision maker does or does not know 
the objective probability pą = Prob (e,) 
associated with every event e; (k = l,..., 
K) used in this lottery Z. 

In analyzing the behavior of any indi- 
vidual į (i = 1, ... n), strict preference by 
him will be denoted by >, and nonstrict 
preference including indifference, or equiv- 
alence, by 2;. 

Rational behavior by a given individual / 
under certainty can be characterized by two 
rationality postulates: 

l.eComplete preordering. The nonstrict 
preferences of this individual i establish a 
complete preordering over the space E’ of 
all possible situations (or over some suitable 
closed subset of E£”). 

2, Continuity. Suppose that the sequence 
Ai, A2, ... , of Situations converges to a 
particular situation Ay, and that another 
sequence B,, Ba, ... , of situations con- 
verges to By, with A, 2; B, for all k. Then, 
Ag 2; Bo. 
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For convenience I will call these two pos- 
tulates the basic utility axioms. Using these 
two axioms, we can characterize rational 
behavior as follows. 


THEOREM 1: Utility Maximization. If an 
individual's preferences satisfy the two basic 
utility axioms, then his behavior will be equiv- 
alent to maximizing a well-defined (ordinal) 
utility function.' (For proof, see Gerard 
Debreu, pp. 55-59.) 


To characterize rational behavior under 
risk and under uncertainty, we need two 
additional rationality postulates: 

3. Probabilistic equivalence. Let 


(2) L = (A, /e@,...,4x| ex) 
and 
L* a (A, | e*,...,4«| e#) 


and suppose that the decision maker knows 
the objective probabilities associated with 
events €}, ... ,€g as well as with events 
e*,...,ef¢, and knows that these probabili- 
ties satisfy 


(3) Prob(e,) = Prob(e*) 
fork = 1,...,K 


Then he will be indifferent between lotteries 
Land L*. 

In other words, a rational individual will 
be indifferent between two risky lotteries if 
these yield him the same prizes with the 
same probabilities—even if the two lotteries 
use quite different physical processes to gen- 
erate these possibilities. Note that this pos- 
tulate implies von Neumann and Morgen- 
stern’s postulate on compound lotteries: 
that a rational individual will be in- 
different between a two-stage lottery and a 
one-stage lottery if both offer the same 
prizes with the same probabilities. 


lFor some purposes it may be desirable to define 
rational behavior without requiring that it should sat- 
isfy the continuity postulate (postulate 2). It can be 
shown that if a given individual’s preferences satisfy at 
least the complete preordering postulate (postulate 1), 
then his behavior will be equivalent to lexicographi- 
cally maximizing a certain utility vector. 


z 
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4. Sure-thing principle. Suppose that 
Af >, A, fork = 1,...,K. Then 


(4) (Af le... Až | ex) 
2;(A,]e),...,Ax | ex) 


In other words, other things being equal, a 
rational individual will not prefer a lottery 
yielding less desirable prizes over a lottery 
yielding more desirable prizes. Note that 
the sure-thing principle is essentially identi- 
cal with the game-theoretical principle that 
a rational individual will avoid using any 
(weakly or strongly) dominated strategy. 

Obviously, both postulates 3 and 4 are 
extremely compelling rationality require- 
ments. But they are subject to two qualifica- 
tions. 

(i) Both postulates presuppose that the 
utility U(4,) of any prize A, is independent 
of its conditioning event e,. This require- 
ment can always be satisfied by suitable 
definition of the prizes. For example, the 
utility of an umbrella depends on whether 
it is raining or not (and whether there is a 
heavy rain or a light rain). Therefore, it 
would be inappropriate to make an um- 
brella a prize of a lottery when the nature of 
the weather is the conditioning event; 
rather, we must redefine the prize as staying 
dry, or as getting slightly wet, or as getting 
very wet—-since, as a rule, the utilities asso- 
ciated with these prizes can be assessed 
without knowing the weather, etc. 

(ii) More importantly, both postulates 
(and especially postulate 3) presuppose that 
the decision maker has no specific utility or 
disutility for gambling as such, that is, for 
the nervous tension and the other psycho- 
logical experiences directly connected with 
gambling. In other words, the two postu- 
lates assume that the decision maker will 
take a purely result-oriented attitude toward 
lotteries, and will derive all his utility and 
disutility from the prizes he may or may not 
win through these lotteries, rather than 
from the act of gambling itself. 

Clearly, this assumption is seldom, if 
ever, Satisfied in the case of gambling done 
primarily for entertainment. For example, 


people who gamble in a casino will usually 


do this because they are attracted by the 
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nervous tension associated with gambling; 
and since the latter may strongly depend on 
the details of the physical process used to 
produce the relevant probabilities, they may 
be far from indifferent to the nature of this 
physical process, (For example, they may 
not at all be indifferent between participat- 
ing in a one-stage lottery and participating 
in a probabilistically equivalent two-stage 
lottery.) 

On the other hand, it is natural to expect 
that, in making important policy decisions, 
responsible decision makers will take a re- 
sult-oriented attitude toward risk taking. 
This is probably a reasonably realistic de- 
scriptive prediction; and it is certainly an 
obvious normative rationality requirement 
as well as a moral requirement: responsible 
business executives using their shareholders’ 
money, and responsible political leaders 
acting on behalf of their constituents, are 
expected to do their utmost to achieve the 
best possible results, rather than to gratify 
their own personal.desire for nervous ten- 
sion (or for avoiding nervous tension). Even 
clearer is the obligation of taking a purely 
result-oriented attitude in making impor- 
tant moral decisions. 

Thus, we can conclude that while postu- 
lates 3 and 4 have little application to gam- 
bling done for entertainment, they are very 
basic rationality requirements for all serious 
policy decisions as well as for personal 
moral decisions. 


II. Expected-Utility Maximization 


The main conclusion of Bayesian theory 
is that a rational decision maker under risk 
and under uncertainty will act in such a way 
as to maximize his expected utility; or, 
equivalently, that he will assess the utility of 
any lottery to him as being equal to its ex- 
pected utility (expected-utility theorem). 
Different authors have used different 
axioms to derive this theorem, and some of 
these axioms had somewhat questionable 
intuitive plausibility.” It can be shown, how- 


2For example, Leonard Savage’s Postulate 4 directly 
assumes that the decision maker will act on the basis 
of consistent qualitative subjective probabilities (i.e., he 
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ever, that for deriving the theorem, all we 
need, apart from the two basic probability 
axioms, are the probabilistic equivalence 
postulate and the sure-thing principle, both 
of which represent absolutely compelling 
rationality requirements for serious policy 
decisions. 


THEOREM 2: Expected- Utility. If an indi- 
vidual’s preferences satisfy postulates 1, 2, 3, 
and 4, then he will have a (cardinal) utility 
function U, such that assigns, to any lottery L 
of form (\), a utility equal to its expected 
utility, that is, equal to the quantity 


(5) U,(L) = 2 pe U, (Ax) 


where p, (k = 1,...,K) is the probability 
associated with the conditioning event e,. 
More specifically, if L is a risky lottery, then 
Pp, must be interpreted as the objective prob- 
ability p, = Prob(e,) of this event e,; 
whereas if L is an uncertain lottery, then p, 
must be interpreted as the subjective prob- 
ability p, = Prob¥(e,) that the decision 
maker chooses to assign to this event e,.° 


Property (5) is called the expected-utility 
property, and any utility function U; pos- 
sessing this property is called a von Neu- 
mann-Morgenstern utility function. For 
short reference, I will call postulates 1, 2, 3, 
and 4 the Bayesian rationality postulates.‘ 


will consistently act on the opinion that some events 


are more likely to occur than not to occur, while other 
events are more likely not to occur than to occur). In 
my own view, consistency in the use of qualitative or 
quantidative subjective probabilities should not be 
assumed as an axiom, but rather should be inferred 
from some more basic—and, one may hope, more 
compelling—axioms. This is the approach taken by 
F. J. Anscombe and Robert J. Aumann. 

3Owing to space limitations, the proof has been 
omitted. But see my working paper. 

4As M. Hausner has shown, we can obtain a weaker 
form of the expected-utility theorem without using 
postulate 2: if an individual’s preferences satisfy at 
least postulates 1, 3, and 4, then his behavior will be 
equivalent to lexicographically maximizing the ex- 
pected value of a certain utility vector. 
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UI. An Axiomatic Foundation 
for Utilitarian Morality 


Now I propose to show that the Bayesian 
rationality postulates, together with a very 
natural Pareto optimality requirement, log- 
ically entail a utilitarian ethic. 

According to Theorems | and 2, the be- 
havior of a rational individual i (i = l,..., 
n) would be equivalent to that resulting 
from the maximization of the expected 
value of some cardinal utility function U; 
expressing his personal preferences. In the 
case of most individuals, these personal 
preferences will not be completely selfish; 
but usually they will give greater weight to 
his own personal interests and to the in- 
terests of his family, friends, and other asso- 
ciates, than to the interests of complete 
strangers. 

Yet, there are situations where an indi- 
vidual’s behavior will not be guided by his 
more or less self-centered personal prefer- 
ences, but rather will be guided by much 
more impartial and impersonal criteria. We 
expect that judges and other public officials 
will be guided in their official capacities by 
some notions of public interest and of im- 
partial justice; and, more importantly, every 
individual will have to be guided by certain 
impartial and impersonal criteria when he is 
trying to make a moral value judgment. In- 
deed, by definition, any evaluative judg- 
ment based on biased, partial, and personal 
criteria will not be a moral value judgment 
at all, but rather will be a mere judgment of 
personal preference. 

I will describe the criteria guiding an indi- 
vidual when he is honestly trying to make 
an impartial and impersonal moral value 
judgment as this individual’s moral prefer- 
ences. 

In view of Theorems | and 2, if the moral 
preferences of an individual į satisfy certain 
consistency requirements, then his moral 
value judgments will be such as if he tried to 
maximize a special utility function ex- 
pressing these moral preferences. This util- 
ity function will be called his social welfare 
function W,. 

I now propose to show that a rational 
individual’s social welfare function must be 
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y 
a positive linear combination of all indi- 
viduals’ utility functions. I will assume that 
society consists of n individuals. Consider 
the social welfare function of individual j. 
The following three axioms will be used: 

Axiom a: Individual rationality. The 
personal preferences ofall n individuals sat- 
isfy the four Bayesian rationality postulates. 

Axiom b: Rationality of moral prefer- 
ences. The moral preferences of individual j 
satisfy the four Bayesian rationality postu- 
lates. 

Axiom c: Pareto optimality. Suppose 
that at least one of the n individuals person- 
ally prefers social situation A over social 
situation B, and that none of the other indi- 
viduals personally prefers B over A. Then, 
individual j will morally prefer A over B. 

Axiom a is an obvious rationality re- 
quirement. So is Axiom b: it expresses the 
principle that an individual making a moral 
value judgment must follow, if possible, 
even higher standards of rationality than 
an individual merely pursuing his personal 
interests. Thus, if rationality requires that 
each individual should follow the Bayesian 
rationality postulates in his personal life as 
postulate | asserts, then he must even more 
persistently follow these rationality postu- 
lates when he is making moral value judg- 
ments. While Axioms a and b are rational- 
ity requirements, Axiom c is a moral 
principle—but it is surely a rather noncon- 
troversial moral principle. 

In view of Theorem 2, Axiom a implies 
that the personal preferences of each indi- 
vidual i can be represented by a von Neu- 
mann-Morgenstern (vN-M) utility function 
U;, whereas Axiom b implies that the moral 
preferences of individual j can be repre- 
sented by a social welfare function W; which 
likewise has the nature of a vN-M utility 
function. Finally, the three axioms together 


imply the following theorem. 


THEOREM 3: Linearity of the social wel- 


5Axiom b, and, in particular, the assumption that 
people’s moral preferences should satisfy the sure- 
thing principle, was criticized by Peter Diamond. As I 
have tried to show in my 1975 paper, his criticism is 
invalid. 
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fare function. The socia welfare function W; 
of individual j must be « real-valued function 
over all social situations A, and must have the 
mathematical form 


(6) W,(A) = 2. «U;,(A) 
with a; Strictly positive Zori=1,...,n 


For the proof, see th: author (1955, pp. 
313~14).° 

Note that the proof of Theorem 3 does 
not assume the possib lity of interpersonal 
utility comparisons. The theorem will re- 
main valid even if such comparisons are not 
admitted. Of course, if such comparisons 
are ruled out, then the coefficients a, will 
have to be based completely on individual 
j’s personal—and more or less arbitrary— 
value judgments. 

On the other hand, © interpersonal utility 
comparisons (or at least interpersonal com- 
parisons of utility differences) are admitted, 
then our three axioms can be supplemented 
by a fourth axiom: 

Axiom d: Equal *reatment of all indi- 
viduals. Individual j’s social welfare func- 
tion W; will assign equal weights to the util- 
ity functions U,,...,U, of the # individuals 
when these utility functions are expressed in 
equal utility units. 

Using this axiom, we can infer that in (6) 
we must have 


(7) Q =. , = Aa 


IV. The Equiprol-ability Model for 
Moral Value Judgments 


The axiomatic analysis of Section III has 
the advantage that i. uses only extremely 
weak philosophical assumptions: it derives 
utilitarian ethics from two rationality re- 
quirements and one very natural moral re- 
quirement. However if we are willing to 


6In view of Hausner’s results, a weaker form of 
Theorem 3 will remain true even if, in Axioms a and b, 
we redefine the Bayesian retionality postulates so as to 
omit postulate 2 (the continuity postulate). In this case 
both the quantities U; and zhe quantity W; will have to 
be reinterpreted as lexiccgraphically ordered utility 
vectors. 
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accept somewhat stronger philosophical 
commitments,then we can obtain a some- 
what stronger form of Theorem 3 (to the 
effect that the social welfare function must 
be the arithmetic mean of all individual 
utilities). What is more important, we can 
achieve deeper philosophical insights into 
the nature of moral value judgments. 

I have argued that moral value judgments 
must be based on impartial and impersonal 
criteria. Now I propose to give a more spe- 
cific formal definition for this requirement 
of impartiality and of impersonality. 

Suppose individual j expresses a value 
judgment about the relative merits of one 
possible social situation A as against an- 
other possible social situation B. How do 
we know whether he expresses a genuine 
moral value judgment, based on impartial 
and impersonal considerations? He would 
certainly satisfy our impartiality and im- 
personality requirements if he did not know 
how his choice between A and B would af- 
fect him personally and,in particular, if he 
did not know what his own social position 
would be tn situations A and B. More spe- 
cifically, let us assume he would think that 
in either situation he would have the same 
probability 1/n to occupy any one of the n 
possible social positions—and,indeed,to be 
put in the place of any one of the n indi- 
viduals in the society. Then, he would 
clearly satisfy the impartiality and imper- 
sonality requirements to the fullest possible 
degree. I will call this assumption the equi- 
probability model of moral value judg- 
ments. 

Obviously, this equiprobability model 
cannot be taken literally. When individual j 
makes a value judgment as to the relative 
merits of situations A and B,he will often 
have quite a good idea of the actual social 
position he would have in each situation; 
and he will certainly know his own personal 
identity. Nevertheless, his judgment as to 
the relative merits of situations A and B will 
qualify as a genuine moral value judgment 
as long as he at least makes a serious at- 
tempt to disregard these morally irrelevant 
pieces of information in making this judg- 
ment. 

If we apply Theorem 2 to this equiprob- 
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ability model, then we obtain the IONOWINE 
theorem. 


THEOREM 4: The social welfare function 
as an arithmetic mean of all individual utili- 
ties. Suppose that individual j follows the 
Bayesian rationality postulates. Then, under 
the equiprobability model, he will make his 
moral value judgments in such a way as to 
maximize the social welfare function: 


i 


LD U,(A) 


i=] 


(8) W; (A) = 


The theorem follows from the fact that 
under the equiprobability’ model, j’s ex- 
pected utility will be given by the right-hand 
member of (8). 

Unlike Theorem 3, Theorem 4, as well as 
the equiprobability model itself, does pre- 
suppose the possibility of interpersonal 
comparisons of utility differences (utility in- 
crements),. 

To sum up, we have found that the 
Bayesian rationality postulates, together 
with a Pareto optimality requirement, logi- 
cally entail utilitarian ethics (Theorem 3)— 
even if interpersonal utility comparisons are 
not admitted. But, in actual fact, as. I have 
tried to show elsewhere (see the author, 
1977a), there are no valid arguments against 
such comparisons. Yet, once such compari- 
sons are admitted, the logical connection be- 
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tween Bayesian theory and utilitarian moral- 
ity becomes even more obvious (Theorem 4). 
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Altruism, Meanness, and Other 
Potentially Strategic Behaviors 


By THOMAS C. SCHELLING* 


Biologically, ‘‘altruism’’ poses the puz- 
zle of how a genetically determined be- 
havior that is apparertly nonself-serving 
can favor its own irheritance. Several 
answers to this puzzle have been found. 
Equally intriguing is neanness—harmful 
behavior that serves no evident purpose yet 
costs something. An dlustration was the 
boy at camp who publicly and viciously hit 
a “‘friend’’ in the mouth while the friend 
was taking a nap. The act was so threaten- 
ing that the aggresscr became the un- 
disputed leader of his group. 

The kinds of behavior I have in mind, of 
which favors and insuls are merely exam- 
ples, might be called ‘‘strategic.’’ A be- 
havior propensity is strategic if it influences 
others by affecting their expectations. 
Strategic behavior is Lbiquitous in human 
society and often takes forms that have a 
paradoxical quality—eliminating options, 
impairing capabilities, incurring penalties 
or risks, making expensive demonstrations, 
destroying possessions, disarming oneself, 
and other apparently nonself-serving be- 
haviors that are advancageous only in their 
anticipation by others. 

To prove that I will not harm you I dis- 
arm myself; to keep rou from kidnapping 
my children I have to >e poor; to persuade 
you that I will never bzar witness I have to 
go blind; to keep you from desiring me I 
have to make myself ugly; to persuade you 
I shall never retreat I Lave to be chained to 
my post. Each is a gratuitous impairment or 
sacrifice except for the influence it has on 
your behavior. There Lave been societies in 
which the best jobs went to eunuchs be- 
cause of the confidence their employers had 
in what they could not do. 

I have known since I was a child that 
bees can sting, and that when they sting 
they die, and that ne~ertheless they sting. 


*Harvard University. 
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Unable to explain to a bee that its stinging 
would merely hurt me but would kill it, I 
have behaved with great respect toward 
bees. Scores of bees must have lived, be- 
cause of my anticipation, for every one that 
died stinging me. 

Meanness and altruism are not only 
alike, except for sign, but often indistin- 
guishable. Punishing a wrongdoer can be a 
‘public good’’ motivated as well by mean- 
ness as by public spirit. It is even a favor to 
the victim if it serves as warning, or instills 
discipline among “‘victims.’’ That boy who 
hit a sleeping friend became an instant 
leader. Maybe they needed a leader. 

Strategically there is no difference 
between behavioral and anatomical con- 
straints. The bee’s sting is behavioral; the 
cactus needle is inert; porcupine quills are 
both. Cactus is allowed to grow in gardens 
because it is, though potentially dangerous, 
very well behaved—it never chases people. 
Whether it is immobile or merely lethargic 
doesn’t matter. The deterrent effect of be- 
ing known to defend one’s nest to the death 
will not depend on whether the predator 
perceives obstinacy, maternal loyalty, or 
physical incapacity to escape. 

I close with a short sample of potentially 
Strategic propensities. For brevity I state 
each as a declaration of a constraint or inca- 
pacity that would be costly if not believed 
but could be advantageous if believed. But 
let ma clarify my motivation. My interest is 
not in the possible genetic heritability of 
any human traits we might identify as 
strategically self-serving. It is the opposite, 
to see whether the richness of observable 
strategic behavior in people can provide 
hints to the biologists who study other crea- 
tures. The fact that people’s strategic be- 
havior appears to be conscious, even calcu- 
lating, does not mean that such behavior 
has to be conscious and calculating to serve 
a purpose—rather, to serve strategically, 
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whether or not the creature has a “‘pur- 
pose.” 

Here is that small sample of strategic 
declarations; the reader can add dozens 
more of his own. 


I’m harmless, and couldn’t hurt you if I 
wanted to. 

I attack anyone who comes near me. - 

I'll expose us both if you don’t do what I 
ask. 

If a predator spots us it will prefer me to 


you. 

I can’t run because I’m vulnerable with 
my back to you. 

PI destroy my property if you approach 
it. 

I will not fight for my property, so you 
don’t have to kill me to get it. 

If I do what you ask [ll be punished. 

I hurt anyone who fails to help anyone 
who helps me. 

I do not taste good. 

You do not taste good. 


DISCUSSION 


ROGER B. MYERSON, Graduate School of 
Management, Northwestern Univeristy: 
John Harsanyi’s pape presents us with a 
remarkable dilemma. He shows that the 
Bayesian decision thecry axioms, if applied 
to the theory of socal decision making, 
imply that society must use a simple utili- 
tarian criterion to rank possible actions. 
The Bayesian axioms are widely accepted 
as reasonable for individual decision 
theory, and yet meny economists are 
unwilling to limit themselves to utilitarian 
theories of social choize. To resolve this di- 
lemma we must find at least one of the 
Bayesian axioms which can be weakened in 
the context of social decisions. I shall focus 
my discussion on the sure-thing axiom. I 
will try to show that < weaker version of it 
may be more relevaat to social decision 
theory. This will allow maximin or equity- 
constrained social decision criteria, as well 
as the utilitarian critera. 

Consider the following example. There 
are two individuals 4 and B, two equally 
likely states of nature 6, and 6,, and there 
are two actions availaple in each state. If 0, 
occurs, action a, gives utility allocation 
(Ua, Up) = (10,0), and action 8, gives 
(U4, Up) = (4,4). If ĝa occurs, action a, 
gives utilities (U4, Cp) = (0,10), and ac- 
tion B.gives(U,, Ug = (4,4). 

Suppose we believe that equity is a fun- 
damental moral conc2rn, so that the best 
action should be the >ne which maximizes 
the individuals’ utilties subject to the 
constraint that their utilities should be 
equal. Assuming free disposal of utility, 
this criterion is equivalent to maximizing 
the minimum utility, or maximin. In this 
example, suppose we judge actions after 
learning the true state. If 6, occurs, then 8, 
will be the best action for the maximin cri- 
terion, and if 0, occurs, then 8, will be best. 

But if we judge action prior to learning 
the state, then the plan [a@,, a,] is better 
than the plan [8,, 8 ], since the expected 
utility allocation (U, Up) = (5,5) given by 
[æ œ] is better tham the expected alloca- 
tion (4,4) given by [&, 82]. So the maximin 
criterion does not satisfy the sure-thing 


axiom, because the plan [8,;, Ba] is sure to 
look better than the (a,, œz] plan after the 
state is learned, and yet [a,, œ] seems bet- 
ter before the state is learned. 

This switch in rankings does not 
necessarily mean that we must disqualify 
the maximin criterion as a basis for social 
decision making. It does mean, however, 
that we must recognize the crucial role 
which timing of decisions may play in de- 
termining the outcome. If timing of social 
decision making can make a difference, 
then there might be disputes between indi- 
viduals over when decisions should be 
made. For the maximin criterion, however, 
it can be shown that all individuals will al- 
ways prefer the earlier decision over the 
later. In the example, the [a,, a] plan 
selected by maximin in prior analysis does 
Pareto dominate the [8,, B] plan selected 
in posterior analysis. 

I wish to propose that the sure-thing 
axiom could be replaced in social decision 
theory by a prior-dominance axiom, which 
would say that in any social choice situa- 
tion, the plan of action which is socially 
preferred in prior analysis must Pareto 
dominate the plan of action which would be 
socially preferred in posterior analysis. 
Prior-dominance would thus guarantee that 
if timing does make a difference, then at 
least it should not be a cause for dispute. 
The utilitarian criteria will satisfy prior- 
dominance, because the _ sure-thing 
property implies that prior and posterior 
analysis always select the same plan of ac- 
tion. The maximin criteria also satisfy 
prior-dominance, when randomized 
strategies and free disposal of utility are 
allowed. Furthermore, it can be shown that 
these are the only two kinds of social 
preference criteria which can satisfy Pareto 
optimality and prior-dominance. 


JOHN C. HARSANYI, 
California-Berkeley: Many years ago, 
Thomas Schelling in The Strategy of 
Conflict was the first to point out the possi- 
ble advantages of making an irrevokable 
commitment to actions apparently contrary 


University of 


231 


232 AMERICAN ECONOMIC ASSOCIATION 


to our short-run self-interest (by a promise, 
threat, agreement, self-imposed physical 
constraint, interruption of a communication 
channel, etc.). This has been a major 
contribution to our understanding of 
strategic behavior, and the concept of a 
commitment has remained an essential 
analytical tool in game theory and in related 
disciplines ever since. 

In his note, Schelling argues that the bio- 
logical analogues of such commitments, 
viz., the inherited tendencies by animals 
and by humans to act contrary to their 
short-run self-interest—which Schelling 
calls genetically determined ‘‘strategic be- 
havior” —may often convey important ad- 
vantages in the struggle for their survival 
and for propagating their own genes and 
therefore may often be favored by natural 
selection. Many biologists have pointed out 
that certain forms of altruistic behavior 
may be advantageous in natural selection. 
Schelling’ argues that other forms of 
strategic behavior (even unselfish malice) 
may have similar advantages in certain 
Situations. 

I feel this point is well taken. I am less 
happy about Schelling’s term “‘strategic be- 
havior.” I think it would be preferable to 
restrict this term to behavior chosen by 
conscious strategical calculation. To 
describe inherited behavioral tendencies I 
would rather use a term such as ‘‘defiective 
behavior” or ‘‘diverting behavior,” since 
the function of such behavior ts to deflect or 
to divert other organisms from the course 
they would otherwise follow. 

No doubt human beings have many 
nonselfish behavioral tendencies that are 
biologically and socially useful, or at least 
used to be useful under precivilized oondi- 
tions. For instance, most people tend to be 
helpful, that is, to do minor favors for other 
people. Likewise, gratitude is a very com- 
mon human attitude. It is easy to see why 
these two attitudes are advantageous. 
Revenge is an attitude of much more 
dubious usefulness—though under precivi- 
lized conditions it may have had its bio- 
logical value. Anger, a less intensive emo- 
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tion, probably still is a biologically useful 
form of behavior in many cases. Human be- 
havior in conflict situations simply cannot 
be understood without paying attention to 
these and similar emotions, which often 
deflect human agents from short-run game- 
theoretical rationality. One way of fitting 
such emotions into a game-theoretical 
model is to assume that they modify the 
players’ utility functions by generating 
‘secondary’? utilities and disutilities for 
gratitude, for revenge, etc. The term secon- 
dary utility has been suggested by Reinhard 
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In this connection, mention should also 
be made of the difficulty that most people 
have in committing certain forms of anti- 
social behavior. As Konrad Lorenz has 
pointed out, most animals have a natural in- 
hibition to kill members of their own 
species, and humans are no exception— 
though, unfortunately, this natural inhibi- 
tion seems less effective against ‘‘imper- 
sonal” killing by modern weapons. By the 
same token, most people have a natural 
tendency to tell the truth and, even though 
they are usually perfectly able to lie, they 
tend to be rather inefficient liars and often 
give themselves away by inconsistencies or 
by involuntary behavioral signs of embar- 
rassment, etc. Once more, it is easy to see 
why such natural inhibitions are in general 
socially useful; and they may also be the 
results of natural selection. 

More generally, biology can only benefit 
by studying possible applications of game- 
theoretical concepts to ecological rela- 
tionships. For instance, the notion of a 
game-theoretical equilibrium point has al- 
ready made valuable contributions to a 
study of interspecies equilibrium. 
Likewise, the concept of strategic (or of 
deflective) behavior should prove a useful 
heuristic idea. On the other hand, the study 
of human behavior can no doubt benefit 
from judiciously chosen biological 
analogies—even if discussion of such 
analogies makes some social scientists un- 
happy for scientifically regrettable, purely 
ideological reasons. 


ECONOMICS AND BIOLOGY: EVOLUTION, SELECTION, 
AND THE ECONOMIC PRINCIPLE 


The Economy of the Body 


By MICHAEL T. GHISELIN” 


The process of interrelating disciplines 
takes many forms. In some cases there is 
simply an analogizing or a borrowing of 
jargon—perhaps a mer transfer of meta- 
phor, as when we speak of “the body 
politic.” In other instances one discipline 
provides useful ‘“‘tools’ for the study of 
others; for example, phvsics has given eco- 
nomics and biology umts of measurement 
for the study of energy. Sometimes there is 
an area of overlap betw=en two fields anda 
hybrid discipline arises: biochemistry and 
biophysics are good examples. 

Finally we have cases in which two dis- 
ciplines are really branches of a more 
general one. The obvious example is 
zoology and botany forming subdivisions of 
biology. In the present work I shall take the 
position that economic: and biology do not 
merely share common interests; they have 
more than just a few lessons to learn from 
one another, or an interdisciplinary 
boundary at which conmon problems are 
dealt with. Rather, they constitute a single 
branch of knowledge. 

Just as biology deals with both plant and 
animal life, there should be recognized a 
branch of knowledge hat deals with eco- 
nomic processes irrespective of whether 
they are man-made or not, concerning itself 
with such phenomena as competition that 
are common to all 2conomies. Thus I 
propose that we recognize a body of 
knowledge called natural economy 
(biology) coordinate wzth political economy 
(economics), together forming a branch of 
knowledge which we may call general 
economy. 


*Department of zoology <nd Bodega Marine Labo- 

ratory, University of Calfornia-Berkeley. I thank 

Brewster Ghiselin, Eric Chernov, and Jack Hirshleifer 
for advice on the manuscript 
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If it be argued that biology is not wholly 
an economic discipline, I can only answer 
that it actually is. All the properties of 
organisms, without exception, are the 
result of evolution, and the mechanism of 
evolution, selection, 1s nothing more than 
reproductive competition between 
members of the same species. Competition, 
of course, is as fundamental an economic 
phenomenon as can be imagined. 

Of course, there are differences between 
natural and political economies. There is no 
analogue of sex in economics. Biology has 
nothing strictly equivalent to money. But 
subdisciplines often have phenomena pe- 
culiar to themselves; animals do not 
photosynthesize sugars, and plants lack 
nerves. 

The main reason for recognizing the 
unity of biology and economics is the ad- 
vantage gained when generalizations on a 
high level can be applied across the board. 
Furthermore, the greater diversity of 
systems thus made available allows better 
comparative study. Some phenomena are 
best studied in the natural economy, others: 
in the political one. By way of illustration, I 
have selected the example of how the prin- 
ciple of the division of labor can be applied 
to anatomy. It happens that natural selec- 
tion has produced numerous and instruc- 
tive examples of this phenomenon. 

It seems odd that biologists and 
economists alike have paid very little atten- 
tion to the division of labor. Seeming to be 
too obvious to require explanation, it has 
been accepted as a mere brute fact, while 
its functional significance has been virtually 
ignored. Although labor is sometimes 
divided, sometimes combined, there are as 
yet no adequate explanations why. 

Economists have written surprisingly lit- 
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tle on the division of labor. Elementary text 
books do not treat it in detail, and only a 
few recent papers have dealt with the topic 
(George Stigler; Hendrick Houthakker). 
Bernard Haley has reviewed the literature, 
and provides a few more references. This 
neglect is all the more curious, because the 
division of labor was one of the pillars of 
Adam Smith’s system. 

Turning to The Wealth of Nations itself, 
we find that it contains an exceedingly sim- 
pleminded discussion. It would seem that 
although he recognized that the division of 
labor increases industrial output, Smith 
took little interest in just how this happens. 
In fact, he gives only three advantages to 
the division of labor, none of them particu- 
larly profound. First, it increases dexterity 
through practice. This is probably a fairly 
important advantage. Second, it saves 
time, because it avoids shifting from one 
task to another. While this may be 
significant in some cases, shifting tasks 
does not consume a great deal of time. 
Third, concentration upon a single task 
makes conditions more favorable for 
technological innovation. It seems dubious 
whether this has much significance. Smith 
mentions no further advantages to the divi- 
sion of labor. 

Perhaps we should go straight to biology 
to see how little Smith’s explanations ap- 
ply. A good example is the division of labor 
among teeth in the human mouth. We have 
incisors for cutting, canines and premolars 
for shearing, and molars for grinding. The 
reason for this differentiation is obvious 
enough. A different shape of tooth is 
optimal for each kind of chewing, and a 
tooth cannot change its shape. Smith’s 
explanations doubtless have some validity, 
but I believe that the kind of explanation 
just proposed for teeth will prove to have 
wider applicability in both natural and 
political economy. But let us consider a lit- 
tle more economics before going on with 
biology. 

Imagine, if you will, a man who tried to 
function as both a plumber and a carpenter. 
He would have to invest time in learning 
both trades, and money in purchasing the 
tools for both. Since he could not ply both 
trades simultaneously, the return on his in- 
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vestments in training and tools would be 
low. Hence, given a sufficient extent of the 
market, it would be most profitable for him 
to specialize in one or the other activity. 
Yet is is conceivable that conditions exist in 
which such division of labor is not advanta- 
geous—for example, when one training or 
one set of tools qualifies the artisan for 
more than one profession, or when both 
activities can be carried out simul- 
taneously. The former case was mentioned 
in passing by Smith; his example is teach- 
ing combined with research. Time spent 
reading learned books and monographs can 
be applied to both lectures and scholarship. 
As to the second case, we have a few ` 
activities that can be carried out si- 
multaneously without their interfering with 
each other; studying and baby-sitting are a 
good example. 

In the natural economy, we should find 
division of labor wherever generalists 
would have to possess a multiplicity of 
‘tool kits.” Such division of labor between 
species is evident in many cases of ‘‘adap- 
tive radiation’ among animals. The gastro- 
pods (snails and slugs) for example have 
diversified enormously (they form the 
second largest class in the animal 
kingdom). Much of this diversity is due to 
the fact that the feeding apparatus can be 
modified in a remarkable variety of ways, 
allowing each species to have an instrument 
highly effective for utilizing a particular 
kind of food. Here the division of labor 
allows a. lot of gastropod niches 
(professions) to be exploited with profit. 
This is an example of the sort of ‘“‘competi- 
tive division of labor’? which occurs 
between firms, not the ‘‘cooperative divi- 
sion of labor” like that within firms (see the + 
author, 1974a). Ecologists have devoted 
much effort to explaining ‘‘species 
diversity” but for the most part at least 
have not invoked such organismal reason- 
ing. Virtually all of their theory focuses 
upon higher levels of integration, which 
seems to me a mistake (see below). 
Likewise the notion of ‘‘extent of the 
market” has scarcely been considered in 
dealing with such problems and the term, to 
my knowledge, has never been used in 
biology. I have attempted to show how this ~ 
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kind of reasoning is useful in dealing with 
species diversity and related topics, such as 
the size of insect societies (see the author, 
1974a). 

Whether labor will be divided or 
combined in the body depends on whether 
there is interference between the different 
tasks being carried out by the organs in 
question. An interesting comparison is to 
be made between mammals and birds. In 
the mammalian mouth, labor is combined. 
This organ serves both as an instrument of 
grasping and subduing prey, and as a 
mechanism for its mechanical breakdown. 
Birds, for reasons we need not go into, 
have on the other hand lost their teeth, and 
have a separate organ, the gizzard, that 
breaks food down into small particles. One 
may conjecture that the need for this extra 
organ wastes a certain amount of material 
and energy. 

In evolutionary series there seems to be a 
definite trend toward the specialization and 
effective spatial organization of organ 
systems. Consider, if you will, the gut ofa 
very primitive organism, a flatworm. It is 
set up so that only one alimentary function 
can take place at one time. The system is a 
simple cavity with a single opening, usually 
with a mechanism for grasping food. The 
prey has to be taken up, then broken down, 
then absorbed, and finally waste products 
voided all in the same place; it is like a work 
room. Now compare a more advanced 
organism, a snail. The mouth is provided 
with a specialized organ (the radula) for the 
uptake of food. It connects via an 
oesophagus to an organ, the crop, which 
serves to store food prior to further 
processing. Next comes a gizzard, which 
~ breaks down the food mechanically. Af- 
terward is a stomach, which completes the 
digestion on a chemical level, and then a 
digestive gland where the nutriment is 
absorbed. An intestine and anus provide for 
the disposal of waste. Here we see that the 
functions are discharged in a series, as on 
an assembly line. 

It seems to me that one of the major 
reasons for the division of labor in the body 
is that it prevents mutually incompatible 
_ activities from interfering with one another 
(see Houthakker). In my doctoral research 
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(1966) I studied the reproductive anatomy 
of a group of gastropods which had become 
hermaphroditic. Primitively, a single duct 
had to do multiple service. It had to 
transport outgoing sperm, incoming sperm, 
and eggs. It is easy to imagine how these 
various products could get in one another’s 
way. Not surprisingly, there evolved 
separate ducts for each of the three genital 
products. 

Labor is often combined where functions 
are intermittent and need not be carried out 
simultaneously. Thus in many offices ty- 
pists or file clerks are given the added 
responsibility of answering the telephone. 
My favorite biological example of the com- 
bination of labor is a flatworm which uses 
his and her penis to subdue prey. In many 
animals, including male human beings, the 
same duct serves for the transport of both 
genital and excretory products. Thus where 
functions do not interfere with one another 
there is no advantage to a division of labor, 
and its combination is more economical. 
Comparative anatomy teaches us that func- 
tions have been combined and redivided in 
the course of evolutionary history. Thus in 
the annelid superphylum (Trochozoa) the 
genital and excretory tracts were originally 
separate. When a body cavity evolved, it 
was possible for the products of both 
systems to exit via a single duct and the two 
were united. At this stage fertilization was a 
simple process: both sperm and eggs were 
released into the water where they united. 
Later, fertilization became internal and 
protective layers were secreted around the 
eggs. This rendered the common ducts inef- 
fectual and secondary specialization 
resulted. This phenomenon in not unique; 
the anu, for example, has been secondarily 
lost several times. Similar conclusions may 
be drawn from the union and separation of 
the sexes (reviewed in the author, 1974a). 
Originally hermaphroditism was thought to 
be primitive, but we now know that 
separate sexes came first, at least in ani- 
mals. Having both sexes simultaneously is 
advantageous under special circumstances, 
namely when it is hard to find a mate. 
Interestingly enough the sexes are occa- 
sionally divided temporally, with an animal 
changing from a male into a female, or vice 


236 , AMERICAN ECONOMIC ASSOCIATION 


versa. This phenomenon resembles the 
change in habitat structure and way of life 
in invertebrate life histories. In some cases 
changing tasks may be advantageous. Such 
occurrences have two major implications. 
First, it is not just the extent of the market 
that determines the division of labor, but 
also the efficacy of production. Second, di- 
vision of labor is not, as early economists 
and biologists believed, a unidirectional 
trend, nor an advanced condition. 

Within the phylum Arthropoda, there is 
an interesting evolutionary trend, beginning 
with animals having many similar append- 
ages, and going toward animals with fewer, 
differentiated ones. Probably the reason 
why the series is not differentiated from the 
beginning is that, historically, the arrange- 
ment with many similar parts originated as 
a means of producing a large organism. 
There is some advantage to having a lot of 
similar appendages. They can substitute for 
one another and discharge their functions 
locally. On the other hand, higher arthro- 
pods tend to have their limbs differentiated 
into sense organs, mouth parts, walking or 
swimming limbs, respiratory organs, and 
genitalia. 

The foregoing are only a few rather ele- 
mentary examples of how the principle of 
the division of labor may be applied to 
organismal biology. A sketchy approach 
has been necessary because biologists have 
given it virtually no consideration what- 
soever. Aristotle and, early in the last 
century, the Belgian physiologist Henri 
Milne Edwards gave it passing mention, but 
I know of no papers dealing with it on the 
organismal level. On the other hand there 
does exist a modest literature on division of 
labor among insect societies. As in eco- 
nomics, very little effort has been made to 
provide functional explanations for the ob- 
served phenomena. The field remains 
descriptive, rather than nomothetic. As I 
have reviewed this literature at length 
elsewhere (1974a), I shall not say much 
about it here. It is worth noting, however, 
that labor is divided both between and 
within castes, as when some worker bees 
fetch water while others go after nectar. 
However, the workers within a hive each 
seem to engage in a variety of tasks. 
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- Furthermore, the younger bees work in the 


hive, but switch to foraging when they get 
older, probably because life outside is dan- 
gerous and aged individuals are more 
expendable. Such ‘“‘temporal division of 
labor,” already alluded to, may be more 
widespread than has been realized. Cer- 
tainly it makes sense to engage in different 
activities as one gets older, and as the 
economy changes (as with the seasons). 

It is interesting to inquire into the reasons 
for this curious neglect of so important a 
subject as the division of labor. The situa- 
tion appears all the more odd when we 
realize that Darwin himself attributed his 
discovery of natural selection to reading a 
work by the economist Malthus. It should 
have been obvious that there were further 
opportunities, but these were not followed 
up. Biologists have borrowed little more 
than analogies and jargon from economics. 
Only recently have a few ecologists and 
evolutionists applied economic models to 
their subject. But such actual transfer 
between disciplines as has occurred has 
been ‘‘retail’’ not “‘wholesale”’ in scale. Im- 
portant discoveries within biology have 
indeed been made, but these seem to have 
been more the result of ‘‘convergent evolu- 
tion’’ than “‘hybridization.’? My book The 
Economy of Nature and the Evolution of 
Sex was, on the contrary, a deliberate and 
systematic exercise in interdisciplinary 
transfer and synthesis. Unfortunately, 
certain persons have preferred to interpret 
a work on epistemology and metaphysics as 
if it were a biological monograph. (It is as if 
they were to consider this paper “‘nothing 
more” than a discussion of the division of 
labor, which it definitely is not.) 

An excessive academic division of labor 
with too little communication between 
fields provides only a partial explanation. I 
think the fundamental reason why 
biologists so long failed to think like 
economists is the manner in which they 
happened to conceptualize natural selec- 
tion. There are many ways of thinking 
about evolution; some good, some bad, 
some indifferent. One way to reason about 
natural selection is in terms of Herbert 
Spencer’s ‘‘survival of the fittest.” Now it — 
is certainly important for animals and 
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plants to survive. The shenomenon has an 
economic analogue in avoidance of bank- 
ruptcy. However focusing attention on this 
rather peripheral issue causes one to lose 
sight of a more fundamental one. What 
really matters in natural selection is re- 
productive output, which is analogous to 
profits in economics. Organisms should be 
compared to factories, not battleships. 
Once one realizes, as Darwin did, and as 
modern biologists are coming to realize too, 
that selection is reprccluctive competition 
between components af the same species, 
the close connection. between the two 
fields become much mcre obvious. 

Subtler conceptual reasons, discussed at 
length in my book (1957a) may also be in- 
voked. These, indeed, are the basic point of 
my work, and deserv= special considera- 
tion. Biologists and economists alike deal 
with groups and units hat exist at levels of 
organization: cells, organs, organisms and 
species on the one haad; employees, firms 
and markets on the other. Biologists have 
been confused about the nature of the units 
and the significance of the levels. Thus they 
have tried to explain many phenomena in 
terms of the adaptation of species, when 
they should have been explaining them in 
terms of organisms. Ir economics firms are 
analogous to species, employees to 
organisms (see the author, 1974b). The 
philosophical doctrine that I call *‘radical 
individualism” should be equally enlighten- 
ing to both fields. 

This all leads up tc what is perhaps my 
most important point. All sciences en- 
counter difficulties with what is called 
‘‘metaphysics.’’ The Cambridge economist 
Joan Robinson has analyzed her field from 
a metaphysical point cf view and concludes 
that her discipline is é branch of ethics try- 
ing to become a science. If economists 
disassociate themse ves from political 
science, and align themselves with biology, 
not only will this metaphysical problem be 
resolved, but much important synthesis can 
be looked forward to Even so, both fields 
will still have to “ace up to another 
metaphysical problem: teleology. In my 
doctoral research | presupposed that 
changes would result :n functional improve- 
ment. To a considerable extent this was 
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true. As I have mentioned, division of labor 
frequently led to separate ducts. Then I 
came to a bizarre group called the saco- 
glossans. To be sure, the reproductive 
system worked, but the arrangements were 
absurd. For instance, some had given up 
copulation via the usual orifice, and taken 
to hypodermic impregnation, with the 
sperm reaching the eggs via the circulatory 
system. The whole contraption looked like 
it had been designed by an idiot. It was: 
natural selection has an IQ of zero. I was 
encountering an instance of maladaptation, 
or what Ernst Haeckel called 
‘‘dysteleology.’’ It is not uncommon in the 
complex reproductive systems of flat- 
worms. Nor is it in the least unusual in 
man. The ducts which drain the human 
bladder are in just the right place—for a 
quadruped but not for a biped. Hence I end 
on a cautionary note. Beware of the Pang- 
lossian notion that this is the best of all 
possible worlds. Realize the limitations of 
economic rationalism, and watch out for 
the pitfalls of optimization techniques. 
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Competition, Cooperation, and Conflict 
in Economics and Biology 


By J. HIRSHLEIFER™ 


From one point of view, the various 
social sciences devoted to the study of 
man, economics among them, constitute 
but a subdivision of the all-encompassing 
field of sociobiclogy (see Edward O. 
Wilson, 1977). This idea need not be 
strange to economists. Adam Smith rested 
what he regarded as the foundation of 
human economy, the division of labor, 
upon a (supposedly unique) biological in- 
stinct of mankind to truck, barter, and ex- 
change. And Alfred Marshall declared that 
economics is a branch of biology. But a 
rather more exciting interpretation of the 
relation between the two fields of study has 
been proposed here by Michael Ghiselin: 
he argues that biology should be regarded 
as natural economy, while much if not all of 
the subject matter of the conventional 
social sciences comprises in essence the 


field of political economy —both being sub- 


divisions of universal general economy. 
I. Natural Economy vs. Political Economy 


In traditional political philosophy, or 
legendary political history, the step from 
natural economy to political economy was 
taken only by man in the form of the social 
contract of Rousseau or Hobbes. But one 
thing we have learned from comparative 
sociobiology is that there is no such sharp 
discontinuity in social organization, just as 
there is no sharp discontinuity in phsical 
form between man and other branches of 
life. Within a social group, /aw emerges 
when ‘‘moralistic aggression” (see Robert 
Trivers) by third-party intervenors serves 
to control internal strife. Parental regula- 
tion of intrafamily conflict is an obvious and 
widespread example. Government may be 
said to exist when, in groupings larger than 
a single family, control tasks are performed 
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by specialists (in the biological realm, 
generally by dominant animals). The immu- 
nities from invasions thus created prefigure 
the human institution of property (see 
Melvin Fredlund). 

The advantages of these political 
economy institutions are evident. Law and 
government deter or limit the internal fight- 
ing that would be disfunctional for the 
group as a whole. Individuals need not 
divert effort to continual patrolling and 
monitoring. Also, with property 
recognized, exchange becomes a possi- 
bility—and, ultimately, the more sophisti- 
cated dealings in deferred reciprocations 
that constitute the essence of contract. 

Yet the institutions of political economy 
can never be so perfect as to entirely dis- 
place, even in human societies, the under- 
lying realities of natural economy. Every 
living organism remains to some degree in a 
Hobbesian state of nature. Most im- 
portantly for mankind, intercourse among 
nations lies outside the scope of effective 
law. Even under law and government, the 
rational self-interested individual will strike 
a balance between lawful and unlawful 
means of acquiring resources-—-between 
production and exchange on the one hand 
and theft, fraud, and extortion on the other. 
For that matter a perfectly law-abiding indi- 
vidual (if there is any such) could not have 
such confidence in third-party enforcement 
as to entirely forego personal vigilance and 
self-defense. And setting aside violation of 
law, the structure of the law itself will 
necessarily have greater or lesser imperfec- 
tions, It is not always practicable to define 
rights to property in such a way as to ban 
socially wasteful activities designed to cap- 
ture benefits while imposing costs on others 
(what we call externalities), or to foreclose 
efforts aimed at influencing government or 
revising the law so as to redefine rights in 
one’s favor. This latter activity is of course 
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the stuff of redistributive politics. In short, 
while the intellectual division of labor 
whereby biologists concentrated on natural 
economy and economis:s on an idealized 
political economy is am entirely under- 
standable one, in the actual world the 
separations are by no means clean-cut. 

As categories in gemeral or universal 
economy, fundamental concepts like 
scarcity, competition, equilibrium, and spe- 
cialization play similar roles in biological 
and economic systems. Analogs are sug- 
gested by terminological pairs like 
species/industry, mutation/innovation, 
mutualism/exchange, and _ evolution/ 
progress. Regarded mcre systematically, 
the isomorphism between formalizations of 
natural economy and pelitical economy— 
between sociobtology aad economics—tin- 
volves the intertwining. of two levels of 
analysis. On the first level, the acting units 
or entities choose strategies or develop 
techniques that promoe success in the 
struggle or competition for advantage in 
given environments. The economist usually 
calls this process ‘ optimizing,” the 
biologist, ‘‘adapting.’’ The equations in- 
volved represent cons rained maximiza- 
tion. The second, higher level of analysis 
examines the aggregate result, the social 
consequences of the interactions among the 
striving entities. Here w2 have equations of 
equilibrium, or of paths of change toward 
solution states. The so utions on the two 
levels are of course interdependent. The 
pursuit of advantage or the part of acting 
units takes place subjezt to opportunities 
and constraints that emerge from the social 
context, while the social configuration itself 
depends upon the stratzgies employed by 
the advantage-seeking emtities. 


3% 


H. Competition in Relation 
to Cooperation and Conflict 


Competition is the al-pervasive law of 
natural economy interaztions. The source 
of competition is, of course, the limited 
resource base of the globe in the face of the 
universal Malthusian tendency to multiply. 
By natural selection the biosphere has 
come to be filled by life orms successful at 
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multiplying and pressing upon one another 
for command over resources. This teeming 
of life is therefore both cause and conse- 
quence of biological competition. 

Biologists have found it useful to distin- 
guish between ‘‘scramble’’ and “‘in- 
terference’’ as competitive strategies. 
Scramble competitors ignore one another, 
interacting only through depletion of 
resources. The winning organisms are 
those most efficient at extracting energy 
and other inputs from the external environ- 
ment. Interference strategists, in contrast, 
gain and maintain control over resources by 
fighting off or reducing the efficiency of 
rivals. By a further extension, an in- 
terference strategist may go so far as to be- 
come a predator-——for whom the competitor 
organisms become part of the resource 
field. 

From these biological categories it might 
be inferred that competition must be waste- 
ful and antisocial (Pareto inefficient). And 
yet the economist views competition as 
essentially a harmonizing force (the ‘‘In- 
visible Hand’’). How can this be? First, 
under (idealized) institutions of political 
economy only scramble competition would 
be permitted. A businessman cannot blow 
up his rival’s shop (interference), or stock 
his own store by raiding the other’s inven- 
tory (predation). (Note that ‘‘predatory 
competition”’ in the antitrust sense is an 
inaccurate biological metaphor.) And 
furthermore, again ideally speaking, the 
assignment of property rights would be 
such as to rule out ‘‘Pareto-relevant 
externalities.” If this condition were not 
met, then, as in the classical fishing model 
of H. Scott Gordon, even the more in- 
nocuotfs scramble competition has each 
fisherman impairing the extractive 
efficiency of his rivals. There would thus be 
a net social loss from competitive (as op- 
posed to monopolized) fishing effort. 

The second essential is that competition 
for the economist is always a three-sided 
interaction: vying against a rival or rivals, 
but for the opportunity to engage in 
mutually advantageous exchange with a 
third party. Biological competition may 
also be three-sided, as when males vie to. 
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mate with females, or flowers produce 
fragrances to attract pollinating insects. 
More commonly, biological competition is 
two-sided striving, which inevitably be- 
comes socially wasteful. A human example 
would be duels for survival, as between 
gunfighters or nations, conducted of course 
under rules of natural economy. The Invisi- 
ble Hand thus requires a_ severely 
constrained form of competition; vying to 
engage in exchange with third parties, and 
doing so only by offering better terms under 
an ideal system of property and law. 


HI. Cooperation, Conflict, and Their Limits 


If competition is the basic law of life, 
how is it that organisms sometimes confer 
benefits on others? In the political economy 
cooperation mainly takes the form of ex- 
change for mutual gain. How can the analog 
of exchange, mutualism, be viable in the 
realm of natural economy without any 
system of law to guarantee repayments? 
And how can one-way transfers, unilateral 
gifts, be explained in either the natural or 
the political economy? Or, where conflict 
exists, how and why is it that the battle is 
often limited rather than all out (see 
Konrad Lorenz)? 

The economist approaches problems of 
optimal action by distinguishing between 
preferences and opportunities. Tradi- 
tionally, he takes preferences as arbitrary 
brute facts. An individual might inex- 
plicably have an innate sympathy for some 
of his fellow men and, perhaps, an an- 
tipathy to others. Yet to a good approxima- 
tion, mainstream economics has argued, 
people can be assumed to be merely neutral 
or self-interested (economic man). ăn our 
intellectual tradition, overwhelming em- 
phasis has consequently been placed upon 
the determining importance of opportu- 
nities: the mutual advantages that entirely 
self-interested persons can gain through 
social cooperation, to wit, increased 
production through specialization and the 
division of labor and improved allocations 
of products through exchange. 

But, social biology tells us, preferences 
(and, in particular, innate benevolence or 
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malevolence) are not arbitrary but are 
themselves mainly adaptive (see Darwin on 
social instincts in The Descent of Man, chs. 
3—4). The fundamental brute fact is the 
selfishness of the gene (see Richard Daw- 
kins). Man himself, full of love and hate and 
sheer cussedness, ill fits the model of ‘‘eco- 
nomic man’’—but the gene is an ‘‘eco- 
nomic gene.” It has been selected to sur- 
vive on the basis of successful selfishness. 
However, depending upon opportunities, 
the interests of the gene may sometimes be 
served if the organism housing it is 
programmed to help or to hurt other 
organisms. 

Biologists have examined the problem of 
social cooperation (see especially Mary 
Jane West Eberhard, Trivers, Wilson 1975) 
under the heading of ‘‘altruism,’’ followed 
by some economists (Gary Becker; Mor- 
decai Kurz). But altruism is a term with un- 
wanted and rather misleading connotations, 
and I will instead speak here simply of the 
determinants of helping. The patterns of 
helping are grouped by biologists into three 
main categories: those associated with kin- 
ship; those merely incidental to selfish be- 
havior; and those involved in reciprocal 
interactions. 

In the most straightforward kinship case 
the basic helping rule (see W. D. Hamilton) 
says that evolutionary selection impels a 
donor D to aid a recipient R if Cp <Fprbpr , if 
the cost-benefit ratio of the action (Cp /br ) is 
less than the degree of relatedness rpp 
between the pair. Both benefit b and cost c 
are measured here in terms of increments to 
reproductive survival—the ultimate payoff 
that biologists call ‘‘fitness’’ (W). Related- 
ness constitutes the innate genetic 
preference element: the helping gene in 
organism D values itself equally with any 
identical copy of itself, and rpz measures 
the chance of organism R having an 
identical copy. Thus, other things equal, a 
gene for kinship helping instructs a man to 
give his life to save two siblings, four half- 
sibs, eight cousins, etc. 

Of course other things are not in general 
equal; the c/b ratio expresses the indi- 
vidual’s ‘‘terms of trade” or opportunities 
for helping. While r is a constant feature of n 
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the interaction between two organisms, the 
c/b ratio may be rather volatile. Neverthe- 
less, it is sometimes possible to 
characterize classes of interactions where 
aid is cheap (low c) or benefit is big (high 
b), and observation gererally confirms the 
prediction that helping evolves in such 
situations (see West Eberhard). One 
example relevant for humans: because off- 
spring generally need Lelp more urgently, 
and parents are in a postion to give it, from 
cost-benefit consideratzons we would ex- 
pect to see parents aiding children more 
than children aiding perents, even though 
relatedness r is the sarre both ways. Some 
biologists have argued “hat kinship helping 
can scarcely be important beyond the im- 
mediate family, as relatedness r falls off 
very rapidly toward zero. But West 
Eberhard points out that one individual 
might sometimes be able to influence fitness 
of a great many others, so that increases in 
numbers affected may offset decrease in 
average r. In human enceavors this perhaps 
explains the grueling hcurs and intense de- 
votion often observed of leaders in war, 
politics, or even business. 

The interpersonal-fitress opportunity set 
might be more or less competitive (unre- 
warding to mutual aid). In the limiting case 
of severe competition, fhe environment can 
only support a fixed number of organisms. 
Then helping some necessarily means hurt- 
ing others. In this situetion each organism 
optimizes by transferrirg fitness, subject to 
diminishing returns, from individuals less 
closely related to those more closely re- 
lated to him (including himself in the cal- 
culation). The xenophcbic implications are 
somewhat mitigated, however, to the 
extent that closeness cf competition tends 
to be positively correlated with relatedness. 

Looking at this anotFer way, we can sup- 
pose that donor D is meximizing his ‘‘inclu- 
sive” fitness Wi = W> + rprpWer, subject 
to a given resource 2ndowment, and a 
‘production function’ showing the alterna- 
tive combinations of Vp and Weg he can 
bring about (Eric Charnov, personal com- 
munication). The tsual constrained 
maximization procedu leads immediately 


ù, to Hamilton’s helping rule. However, as 
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the increment to recipient R’s “‘fitness in- 
come” will generally lead R to react (de- 
pending on his preferences and opportu- 
nities) in such a way as to help or hurt the 
donor or third parties, donor D should take 
these reactive income effects into account. 
The ‘“‘rotten-kid theorem” (see Becker, and 
the comment by the author) provides an 
instructive instance. 

Reactive interactions are also relevant 
for incidental and, especially, reciprocal 
helping. Ruling out the kinship element by 
letting "pr = 0, the helping rule reduces 
simply to €p < 0. But cp can be decomposed 
into a primary cost term cp and a reactive 
cost term cj. Incidental helping is 
associated with negative cp (the helping act 
has a primary selfish net benefit). Recip- 
rocal helping is associated with negative cp 
(the repercussion upon D of R’s reaction to 
aid is favorable). Evidently, in each case it 
is the sum of the decomposed cost elements 
that determines whether the helping rule is 
met. More generally, all three elements— 
kinship (positive rpg), incidental (negative 
cp), and reciprocal (negative cj )— may be 
involved where helping is observed. 

Reciprocation brings us to the interac- 
tions mainly studied by economists. The 
basic rule of reciprocal interactions is “‘help 
your helper!’ But two classes of reciproca- 
tions can be distinguished. First, it may be 
that recipient R is an individual who would 
unconditionally help you in return. His 
reactive income effect for helping you is 
positive (and, of course, sufficiently large). 
This requires that he be, on the margin, a 
kinship or incidental helper to you. But 
where R is not an unconditional helper, 
there may still be a potential gain from 
mutudi aid (i.e., from exchange). If R were 
to react positively, D would help so that 
both gain, but what if, ex post, R is not mo- 
tivated to reciprocate? 

The shift from natural economy to 
political economy solves this Prisoner’s Di- 
lemma problem via third-party enforcement 
of contract. But political economy institu- 
tions are inevitably imperfect. Observed 
human improvisations and substitutes for 
enforcement of contract are often 
paralleled by evolutionary emergences in 
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the nonhuman sphere: 1) Familial coopera- 
tion: Relatedness may assure a degree of 
reciprocation. In less advanced human 
societies, business associations (firms) ex- 
tending beyond a single family are almost 
unknown. 2) Merger: To the extent that a 
group shares a common fate, helping others 
becomes self-help. Merger can be of the 
complementation or supplementation 
types, involving specialization in the 
former case (for example, males and fe- 
males) and returns to scale in the latter (as 
when a group’s fighting prowess depends 
upon its size). 3} Repeat business: Where 
reputation or “‘brand name’’ can be ac- 
quired, the prospect of future association 
reduces the gain from cheating. 4) Condi- 
tional commitment: As in military deter- 
rence theory, guaranteeing to repay (even 
though irrational ex post) good-for-good, or 
evil-for-evil may limit conflict or enforce 
cooperation. Mechanisms of conditional 
commitment include uncontrollable emo- 
tions such as rage (which perhaps explains 
survival of something often thought to be 
totally disfunctional). 5) Ethics and indoc- 
trination: Uniquely, perhaps, man has 
evolved a capacity for cultural indoctrina- 
tion toward cooperative behavior (Wilson 
1975, ch. 27). 

Under ideal political economy institu- 
tions, the Coase Theorem (see R. H. 
Coase) guarantees Pareto-efficient solu- 
tions. Without these institutions there are 
make-shift solutions as just described, but 
the inability in natural economies to fully 
control force and fraud limits the prospects 
for efficiency. (But see H.E. Frech HI.) An 
alternative process rewarding cooperation 
is group selection: associations of 
cooperating organisms may win ut in 
social competition against more disunited 
groups. However, group selection for help- 
ing is only rarely effective in the biological 
realm. What economists would call ‘‘free 
riding” inevitably selects for selfishness 
within the group (Wilson 1975, ch. 5; Daw- 
kins, ch. 6). On the other hand, free riding 
also serves to limit malevolent activity— 
since, if A expends fitness to hurt B, some 
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of the benefit may be reaped by C (see 
Geoffrey Blainey, ch. 4; Dawkins, ch. 5; 
Gordon Tullock). Group selection may, 
however, explain.the extraordinary so- 
clality of ants and bees, or the observed 
tendency toward reduced virulence of 
disease bacteria. Conceivably, group selec- 
tion under primitive conditions may have 
led to the evolution of instincts favoring in- 
group cooperation and out-group hostility 
among humans (see Richard Alexander). 
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DISCUSSION 


R. H. Coase, University of Chicago Law 
School: I would not be participating in this 
session unless I thought that developments 
in biology were important for economists. 
But my reasons for believing this are very 
different from those which lead Michael 
Ghiselin to his enthusiastic endorsement of 
the co-mingling of economics and biology. 
Ghiselin argues that economics and biology 
‘constitute a single branch of knowledge” 
and their treatment as such will enable 
‘generalizations on a high level” to be ‘‘ap- 
plied across the board.” Whether biologists 
should study economics, I do not Know. 
What matters for me is whether economists 
should study biology. If what we would 
gain are simply generalizations equally ap- 
plicable to biology and economics, I see lit- 
tle advantage in it. Our theories are, for 
most purposes, already too general. While 
we would doubtless learn something from a 
theory which is equally instructive in 
explaining the division of labor in the oil in- 
dustry, among the teeth in the human 
mouth, and in a community of ants, our 
pressing need is to explain the division of 
labor in the oil industry. It is not general 
theories which we lack, but theories which 
explain the working of our actual economic 
system. Ghiselin rightly points out that our 
analysis of the division of labor is primitive. 
The reason is not a lack of knowledge of 
biology but of economics. We likewise 
have a primitive analytical system to handle 
the firm, the market, the process of 
contracting and property rights—all vital 
elements in the working of our economic 
system. 

In seeking to improve our treatment of 
such subjects, biological analogies Can be 
very misleading. The firm, the market, the 


legal system are all social institutions and, 


are the result of purposeful human activity. 
Ghiselin explains that natural selection has 
an IQ of zero. The IQ of businessmen and 
politicians may not be high, but it ts not 
zero. Natural selection produces its results 
by trial and error over long periods of time. 
Economic systems, such as the structure of 
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an industry, may be transformed within a 
single generation. 

This may sound as though I thought that 
biology was not likely to have, and should 
not have, much influence on economics. 
This is not so. But the place where its im- 
mediate influence will probably be felt is 
not in the analysis of competition, but in 
utility theory. Modern utility theory, which 
analyzes the effect of human preferences 
on economic behavior, largely regards man 
as a rational utility maximizer. It tells us lit- 
tle about the purposes which impel people 
to action. Recently, attempts have been 
made to relate preferences to certain basic 
needs. But it seems unlikely that we can 
make much progress without a comprehen- 
sive view of man’s nature on the basis of 
which such a theory can be developed. It is 
such a view which is found in sociobiology. 

Human nature Is here seen as the product 
of evolution over a long period and is 
genetically determined. The structure of 
human nature includes learning rules, and 
what is particularly important in eco- 
nomics, the way in which we translate 
experience into expectations. Human na- 
ture is what it is because it contributed to 
human survival in the conditions in which 
human beings developed, not,.as is some- 
times supposed, because it contributed to 
human happiness, although what may be 
termed altruistic behavior may have sur- 
vival value. This approach downplays the 
rational element in human behavior. As 
Ghiselin has said, ‘‘If fools are more prolific 
than wise men, then to that degree folly will 
be favored by selection’ (see his The 
Economy of Nature and the Evolution of 
Sex, p. 263). This approach is similar to that 
of Adam Smith. Jacob Viner noted in his 
article in 1776-1926 Lectures to Com- 
memorate Publication of “The Wealth of 
Nations,” the lowly role which reason 
plays in Adam Smith’s thought: ‘‘Under 
normal circumstances, the instincts make 
no mistake. It is reason which is fallible.” 
Thus, as Adam Smith said in 1759 when dis- 
cussing self-preservation and the propaga- 
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tion of the species (both essential to sur- 
vival), they are so important that they have 
not been ‘‘entrusted to the slow and un- 
certain determinations. of our reason’ but 
to ‘‘original and immediate instincts.” 
Furthermore, as Ghiselin has noted, Adam 
Smith was very much aware of the adaptive 
or optimizing aspect of human 
psychological characteristics. In the 
refining of economic theory that has occur- 
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red since Adam Smith’s time, this idea has 
been lost (along with other good things in 
his work). One result of sociobiology may 
be to lead us back to our founding father. In 
any case, it should have a profound and 
pervasive effect on economic analysis. The 
danger is that dabbling in sociobiology may 
prove to be more attractive to many 
economists than the use of sociobiological 
findings to improve our economics. 
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The Economics of Special Interest Politics: 
The Case of the Tariff 


By WILLIAM A. BROCK AND STEPHEN P. MAGEE* 


This paper investigates the interaction of 
politicians and special interest lobbies. The 
goal is to model the equilibrium levels of 
redistributive policies such as taxes, 
subsidies, tariffs, and regulatory decisions. 
The model is applied throughout to the set- 
ting of tariffs. By contributing to political 
campaigns, special interest lobbies 
generate economic returns: higher tariffs 
-generate revenue for import-competing in- 
dustries through higher product prices, 
higher milk support prices raise dairy farm 
income, and so forth. The lobby invests to 
maximize these net economic returns. In 
evaluating their chances of election, 
‘politicians weigh the favorable effects of 
special interest money against the unfavor- 
able association with the lobby and the 
social cost of the redistributive policy. Sec- 
tion J explores the lobby’s problem: it 
describes a formalization of Mancur 
Olson’s discussion of the voluntary provi- 
sion of public goods and optimal contribu- 
tions by lobbies to political campaigns. Sec- 
tion II describes determination of the equi- 
librium tariff positions of each politician in 
a political campaign. 


I. The Lobby 


Modeling the participation of economic 
agents in political activities is similar to 
modeling consumer behavior. In both 
cases, there aré important subjective and 
nonobservable elements. In demand 
theory, we deal with these problems by im- 
posing weak assumptions on the non- 
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observable constructs (for example, 
monotonicity and quasi concavity on the 
utility functions) to get general results or 
use stronger assumptions (separability) to 
derive richer implications. Our formulation 
of the lobbying problem follows the second 
of these two approaches. 

The first problem in tariff analysis is to 
identify the gainers and the losers. Ifa tanff 
is increased from 0 to T, the stakes of each 
participant are defined as the difference 
which the tariff makes in the present dis- 
counted values of their income streams. 
There are two polar models in international 
trade theory predicting the redistributive 
effects of tariffs. The Stolper-Samuelson 
model suggests that the intensive factor in 
import-competing activities gains 
throughout the whole economy from a tariff 
(say, labor), while the other factor in the 
economy loses (say, owners of capital). 
The model of James Cairnes assumes that 
factors are completely immobile and hence 
sector specific, so that capital and labor in 
import-competing industries gain from a 
tariff while capital and labor in export in- 
dustries are worse off. A study of the lob- 
bying behavior of U.S. industries during 
hearings for the U.S. Trade Act of 1973 in- 
dicated that American capital and labor are 
quite sector specific (see Magee). Thus, 
contrary to Stolper-Samuelson, tariff-in- 
duced increases in the price of an industry’s 
output benefit both capital and labor in the 
industry. 

Consider the potential gainers from a tar- 
iff in a specific industry. What assump- 
tions about the behavior of the n gainers 
guarantee Olson-type lobbying behavior in 
a mathematically consistent noncoopera- 
tive game theoretic framework (the be- 
havior of the losers is symmetric)? It is 
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plausible to postulate that the subjective 
expected benefits of political participation 
to the ith gainer, net of his contributions, 
increase in the total contributions by all 
gainers to the lobby; decrease in the total 
contributions by losers to a free trade 
lobby; increase in the stake which / has in 
the outcome; and are related to i’s contribu- 
tion (above and beyond its effect on the 
total level of contributions) in the following 
way: the net gain is assumed to increase 
and then decrease in i’s contribution. This 
captures the peer pressure of not contribut- 
ing at all (the ‘‘noticeability’’ factor in 
Olson, p. 49n), nonpecuniary personal 
satisfaction, and Veblen-type vanity ef- 
fects. The marginal gain functions of indi- 
vidual i are continuous, decreasing in own 
and total contributions and increasing ini’s 
stake. We then make some very general 
assumptions about how the political 
process balances gainer contributions, 
loser contributions, and social costs in set- 
ting expected tariffs, and assume that the 
net gain functions of the individuals in each 
lobby are additively separable in the total 
contributions by the opposing lobby. 

This framework guarantees the existence 
and uniqueness of a noncooperative equi- 
librium among the n contributors to the 
gainers lobby and the m contributors to the 
losers lobby, and has the following 
properties: 1) Many of the players may not 
contribute, even though they have a stake 
in the outcome; if no one contributes to a 
given side, no formal lobby exists and the 
group is represented only through its votes. 
2) There is an endogenous critical minimum 
value of the stake of individual i, below 
which he contributes nothing as his stake 
` varies and above which his contribution 
increases with his stake. 3) For the other 
n~] gainers who contribute, their contribu- 
tions are unaffected by increases in i’s 
stake if he is not a contributor and decrease 
if he is a contributor. In the latter case, i’s 
increased contribution exceeds the 
decrease of the others so that total 
contributions to the lobby increase with the 
increase in i’s stake. This is the Olson ef- 
fect of the small exploiting the large. 
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A fourth result deals with another form of 
the small exploiting the large, namely, the 
Olson-George Stigler proposition that an 
increase in the concentration of benefits, 
holding the total stake of the gainers 
constant, will increase total contributions. 
Assume that the stake of gainer 1 exceeds 
that of gainer 2. Let us increase the 
concentration of benefits by increasing I’s 
stake by $1 and decreasing 2’s stake by $1. 
If total contributions to the lobby increase, 
it must be true that gainer |’s marginal 
propensity to contribute with respect to 
the stake is higher than gainer 2’s. Withina 
given industry, these authors assume 
identical functions across agents relating 
contributions to stakes. Hence, their 
proposition incorporates implicitly the 
strong assumption that individuals have an 
increasing marginal propensity to 
contribute to lobbying with respect to the 
stakes. When Stigler turned to his data he 
was perplexed that he found ‘‘some hint of 
a negative [rather than a positive] correla- 
tion of association resources and 
concentration ratios’’ (p. 364-65). While a 
negative relationship refutes the traditional 
way of viewing the problem, it may not be 
implausible since, in our framework, it is 
consistent with a decreasing rather than an 
increasing marginal propensity to 
contribute. 

Stronger results can be derived from an 
explicitly Olson-type formulation in which 
the total receipts by the lobby increase 
linearly in the stake of the representative 
member of the gaining group and 
nonlinearly in his share of total contribu- 
tions. The coefficients on these terms cap- 
ture what has come to be called the 
perceited effectiveness and noticeability of 
the participants, respectively. This model 
provides a framework for analyzing the 
question of whether consolidating political 
units increases or decreases the power of 
narrowly based but strong (protariff) 
interest groups relative to broader but less 
effective (consumer) groups. For example, 
is a tariff lobby more or less powerful as we 
move from races for the U.S. House of 
Representatives to the Senate to the 
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presidency? The results can go either way. 
The answer hinges on the size of the 
perceived effectiveness coefficient for pro- 
tectionists relative to free traders. For 
example, the total stakes (for both sides) 
may be twice as high in a Senate race rela- 
tive to a House race because the senator 
represents twice as many import-competing 
firms and consumers as the member of the 
House. But protectionist contributions may 
increase relative to free trade contributions 
in moving from the House to the Senate 
race if the protectionists’ lobbying 
coefficient on the stakes is larger than the 
same coefficient for the free traders (be- 
cause of greater success in overcoming the 
free-rider problem). 

Finally, consider the question of how a 
lobby or a rent seeking individual should 
contribute in a two-man political campaign. 
Should it given to neither, one, or both 
politicians? To answer the question, we 
must make an assumption about how the 
lobbies and the politicians interact. There 
are three possibilities: neither considers the 
behavior of the other in making its decision; 
the lobbies contribute subject to an ex- 
pected reaction function by all politicians; 
or each politician quotes his policy position 
(say, on the tariff) to maximize his prob- 
ability of election, internalizing the reaction 
functions (i.e., flows of money) of the lob- 
bies. For several reasons, we choose the 
latter as the most useful. This means that as 
each lobby contributes, the equilibrium tar- 
iff quoted by the politician does not change 
since he has already anticipated the flow of 
funds. This abstracts from any access ef- 
fect. 

In this situation, the only variables under 
the lobby’s control are the probabilities of 
election of the politicians, say, politicians | 
and 2. Assume that man | quotes a 20 
percent tariff as his best strategy while man 
2 chooses 5 percent (for simplicity, the 
interpolitician equilibrium is assumed to 
Cournot-Nash). If the lobby is not large 
enough to have any effect on the outcome 
of the election, it should contribute to 
neither side. If it is large enough to have an 
effect, it should contribute to, at most, one 
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side (the “campaign contribution special- 
ization theorem’’): for example, protec- 
tionists should contribute to the high-tariff 
politician. This holds regardless of whether 
the high-tariff politician has a high or low 
probability of election. The protectionists 
should invest in politician 1 up to the point 
where the marginal effect of the last dollar 
contributed on man 1’s chances of election 
times the dollar value of the difference in 
the value of the two politicians to the pro- 
tectionists just equals the last dollar given 
(i.e., the marginal political revenue equals 
marginal cost). If the two politicians quote 
the same tariff, there will be no difference 
in their economic value to the protectionist 
lobby and it should give to neither. The 
logic of large contributors giving to at most 
one side is clear. Since the contributor can 
only manipulate the probabilities of elec- 
tion and these sum to 1, contributing to 
both sides is self-defeating. Data from a 
sample of individual contributions to the 
1972 presidential race between Nixon and 
McGovern is not inconsistent with this 
result: contributors who give to only one 
candidate were significantly larger than 
those who gave to both. However, the 
results of this paragraph should be viewed 
with skepticism because the data are crude 
and the access effect is ignored. 


Il. The Politicians 


Each politician who maximizes his prob- 
ability of election must calculate how cam- 
paign contributions and voters will respond 
to alternative tariff levels before he an- 
nounces his position. In many cases, 
including some tariffs, there is a well-or- 
ganized but narrowly based coalition for 
the special ‘interest legislation and a large 
but disorganized coalition against it (for 
example, consumers). Since the latter 
frequently generate no campaign contribu- 
tions, the only constraint on the level to 
which the high-tariff politician (hereafter, 
politician 1) will raise his proposed tariff in 
a two-man race is a negative general voter 
effect. This incorporates accusations of 
having been ‘‘tought off’’ by his opponent 
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and the negative effects of the tariff on 
consumer’s surplus (both the redistribution 
and the deadweight loss effects). 

In this situation, politician 1 will perform 
the following experiment: he will raise his 
tariff until the positive effect of increased 
funds on his probability of election is just 
offset by the negative general voter effect. 
This is the tariff he announces. What is the 
likely reaction of politician 2? Should he 
quote a zero tariff to maximize the negative 
voter effect against 1? Probably not. If 
there are no small donors and no free trade 
lobby, we know from the campaign 
contribution specialization theorem that all 
of the funds will go to 1. But how much 
goes to | depends on the difference in the 
tariff levels between 1 and 2. Politician 2 
may not quote a zero tariff: if he lowers his 
quoted position too far, the negative effect 
on 2 of | getting more funds more than off- 
sets the gain to 2 from the free trade voter 
effects. 

Consider next the general case in which 
lobbies are not ruled out for either side. The 
probabilities of election for politicians 1 and 
2 are determined by their contributions and 
their tariff positions. But contributions are 
a direct function of the tariff quotations so 
that the probabilities of election can be 
written solely as a function of the tariff 
positions, Tı and T2. In a simple interior 
Cournot-Nash equilibrium between the two 
politicians in Tı and T2 space, we find that 
the slopes of the reaction functions have 
opposite signs (the ‘‘reverse slope 
theorem’’). This emanates from the second- 
order conditions of politician 1 choosing 7: 
to maximize -his chances and politician 2 
choosing Tz to minimize I’s chances. The 
implication is that near equilibrium, 
politician 1, say, emulates the actions of 2 
(when T: rises, 7:1 is increased), while 2 
counteracts the actions of | (when 71 rises, 
T2 is reduced). 

The classic Hotelling solution of the 
politicians quoting identical tariff positions 
is a special case in this analysis. It is 
guaranteed only when the two politicians 
are identical in every respect: otherwise the 
reaction functions cannot be expected to 


DECENTRALIZATION, BUREAUCRACY, AND GOVERNMENT 249 


intersect along the 45 degree line in 71, T2 
space. If the politicians were different but 
the political equilibrium occurred along the 
45 degree line, we know from the campaign 
contribution specialization theorem that 
large contributors would sit out the race 
(we do not attempt to model small contribu- 
tors). 

Consider an increase in the power of the 
tariff lobby brought about by, say, a 
decrease in the lobby’s organization costs. 
Assume that the reaction functions of both 
politicians shift out from the origin, indicat- 
ing a preference by both, ceteris paribus, 
for higher tariffs. Since one of the functions 
has a negative slope, there are cases in 
which one of the politicians will increase 
his tariff while the other will lower his (the 
“reverse shift theorem’’). 

The reverse shift theorem suggests 
another result. The expected tariff before 
the election, T, is an average of Tı and T2, 
with the probabilities of election of 
politicians ! and 2 as weights. There are 
plausible situations in which the increased 
power of the tariff lobby will lead to a 
decrease in 7. But the lobby can still be bet- 
ter off since expected net political revenue 
is up: costs fall more than revenue. A 
parallel is a decrease in costs in an industry 
with elastic demand: gross revenue falls as 
price falls but profits rise because of 
decreased costs. 

While these results are untested, they 
have implications for empirical studies of 
tariff setting. Assume that we could rank all 
435 U.S. congressional seats from least 
protectionist to most protectionist. The 
reverse shift theorem suggests that as we 
move to more protectionist districts, Tı, 
say, tan rise and T2 may fall. If this is the 
case, the variance in the tariff quotations 
would increase, providing that moving to 
more protectionist districts is accompanied 
by the high-tariff politician raising his tariff 
(this case seems more plausible than the 
reverse, although stability does not require 
it). This situation also raises the possibility 
that movement to more protectionist dis- 
tricts may be accompanied by a decline in 
the mean tariff, T., 
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Understanding Collective Action: 
Matching Behavior 


By JoeL M. GUTTMAN* 


This paper develops an approach to 
understanding volunta-y collective action. 
A simple model illustrating this approach 
predicts Pareto optimal provision of a non- 
excludable public good in the case of identi- 
cal actors with perfect _nformation, regard- 
less of the number of actors. In this 
approach, actors voluntarily subsidize each 
other’s contributions t> the provision of a 
public good. Each actor individually finds 
it optimal to match other actors’ contribu- 
tions dollar for dollar. and this matching 
behavior leads to a Parsto optimal outcome 
from the viewpoint of tne group as a whole. 

The approach develozed here differs from 
two other sets of prop sed solutions to the 
“free-rider” problem. Dne set of proposed 
solutions, which may be called “coercion 
solutions,” simply assert that individuals 
are forced to contribute toward the provi- 
sion of collective good-, once desired quan- 
tities of such goods are known (for example, 
Mancur Olson; Gary Becker’s “theory of 
collusion; Theodore Groves and John 
Ledyard). These solutions, however, beg 
the question of how ‘he coercion itself is 
financed, since the policing of collective 
agreements is itself a public good: noncon- 
tributors cannot be excluded from benefit- 
ing from the public good resulting from the 
coercion. 

Other proposed solutions of the problem 
of voluntary collective action assume some 
special property of the public good. Olson’s 
“by-product”? solution assumes that the 
public good can be jo ntly produced with a 
private good, and that the private good can- 
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not be produced as cheaply without also 
producing the public good. George Stigler’s 
“asymmetry” solution, as a second ex- 
ample, assumes that individuals have differ- 
ing interests regarding the exact form that 
the public good will take, leading them to 
contribute so that the good that is provided 
is optimal from their own individual view- 
points. Both of these solutions implicitly 
introduce some form of “‘private-ness’’ into 
the public good whose provision they try to 
explain. 

This paper avoids limiting assumptions 
of special characteristics of public goods, 
and also does not postulate any coercion in 
the provision of the public good. After a 
description of the model, some examples 
of the predicted matching behavior and 
experimental evidence are briefly discussed. 


I. The Model 
A. The Process of Collective Action 


The process of collective action is viewed 
as consisting of two games: 1) a game in 
which “flat contributions” by actors to the 
provision of public goods are determined 
(the a game), and 2) a game in which match- 
ing rates are determined (the b game). Each 
actor’s final contribution toward the provi- 
sion of the public good is his flat contribu- 
tion, plus his matching rate times the sum 
of the other actors’ flat contributions: 


(1) x; = a, +b) a; 
jxwi 
x; = actor i’s contribution 
a; = his flat contribution 
b; = his matching rate 
The payoff of actor i, r;, is a (concave) 


function of the combined contributions of 
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all actors, x, minus the cost of i/’s own con- 
tribution: 


(2) T; = fix) — Xi 


Thus 7; 1s a function of a;, b;, and the other 
actors’ a; and b;, which jointly determine 
the amount of the combined contributions 
x, as well as i’s own contribution x;.! 

In order to determine his flat contribu- 
tion, a;, actor i must first know the effective 
price of the public good, which for him is 
determined by the sum of the other actors’ 
matching rates. This can be seen most 
clearly by writing out m; when there are two 
actors: 


TW, = fifa, + b2) + ay(i -+ bı J] 
me A n bia 
The Genie: condition of optimal a, is 
P | 
or =R + bp) = 1 
dı 


(3) 


(1 + b2) o = t;| < 0 


with a, = 0, if the inequality is strict. Thus- 


actor | increases his flat contribution, a;, 
until the marginal benefit of the public 
good fi(x) equals the effective price he 
faces, 1/(1 + b2). If x is so large that this 
marginal benefit is less than the effective, 
price, he sets his flat contribution equal to 
zero. Therefore, actor | must know the 
other actor’s matching rate b, before setting 
his own flat contribution. 

The matching rates thus are “data” in 
determining the flat contributions. But the 
latter are not data in determining the 
matching rates, because the very purpose in 
matching other actors’ contributions is to 
increase those contributions. Therefor®, the 
game determining the matching rates (the 


1The payoff function (2) ignores effects of changes 
in one actor’s contribution on other actors’ wealth (see 
John Chamberlin; Martin McGuire). In effect, the 
actors are viewed as profit-maximizing firms, purchas- 
ing the public good as an input to their production 
from a “vendor” at a constant price of unity. The 
production of the public good is exogenous to the 
model. Moreover, the public good is assumed to be 
perfectly divisible in production. 
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b game) precedes the game determining © 
the flat contributions. 

In the b game, actors are assumed to have 
the following information: knowledge of 
the other actors’ gross benefit functions: 
and knowledge of their matching rates, 
which are taken as given. With this infor- 
mation, each actor can predict the outcome 
or possible set of outcomes of the upcom- 
ing a game for whatever matching rate he 
chooses. The actor maximizes his payoff, 
taking into account the effect of his choice 
of matching rates on the outcome of the a 
game. 

The a game, like the b game, is viewed as 
a Nash noncooperative game. In the a 
game, each actor takes the other actors’ flat 
contributions (as well as the previously de- 
termined matching rates) as given and max- 
imizes his payoff by varying his own flat 
contribution a;. The a; will be chosen so 
that the total quantity of x is individually 
optimal for each actor choosing a positive 
a;. Once the equilibrium a; are determined, 
the payoffs of all actors are determined by 
equations (1) and (2). 

Both games are viewed as one-period 
rather than multiperiod games, and, as indi- 
cated above, both are Nash noncooperative 
games. While the Nash assumption assumes 
naivete on the part of the actors, a more 
realistic level of sophistication by the actors 
is built into the model, by allowing actors 
to match other actors’ contributions and to 
take others’ matching rates into account in 
determining their own contributions. 


B. An Example 
Suppose there are two identical actors, 
John and Karl, each with the payoff func- 
tion 


(4) mis xP =x, i=j,k 


Substituting the definitions of x; and x, into 
(4), we have 


mj = fa, + bk) + a(l + b,))!? 
= aj ey bjar 
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FIGURE 1. EQUILIBRIUM IN THE @ GAME, 5; > bk 


John will set his flat cortribution so that 
(5) (1/2)x7'? < 1/1 + bx) 
Similarly, Karl will satsfy 

(5°) (1/2)x7' < 1/(1 + b;) 


Strict equality can obzain in only one of 
these two expressions © b; = b,. If, for ex- 
ample, b, < b;, only (+°) will be an equal- 
ity-—i.e., Karl will find an interior solution 
of a positive flat contabution—while John 
will set his flat contritution equal to zero. 
Geometrically, if we draw reaction functions 
for the a game as in F gure 1, the slopes of 
the reaction lines will be equal, and the re- 
action line of the player facing the higher 
matching rate (Karl) will lie outside that of 
the player facing the ower matching rate 
(John). John’s equilibrum flat contribution 
will then be zero. 


Thus one possibility is that if Karl sets his ` 


matching rate in the b game to exceed 
John’s matching rate, Karl can then expect 
that his own flat contr bution in the a game 
will equal zero. Intuitively, John will have 
the greater demand fo: the public good, and 
will pay the full flat contribution necessary 
to satisfy this demand Thus Karl’s payoff, 
in this case, would be 


(6) a, = xf'? — bya; 
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Tk wy = V4 + 14 bg 


(envelope of Te (bk <b R sues) ue 





1/2 = by) 
3/8 
1/4 
Ty (by > by) 
1/2 i by 


FIGURE 2, PAYOFF CURVES WHEN f(x) = xi? 


That is, his only cost would be matching 
John’s flat contribution. Here x denotes 
John’s individually optimal x, given bx, 
which is the quantity of x satisfying (5) 
when (5) is a strict equality. By solving (5) 
for x*, we obtain x* = (1/4)(1 + by)’. 
Moreover since in this case, a, = 0, we 
have x = a;(1 + b) or a; = xf /(l + by). 
Substituting these expressions for a; and x;* 
into (6), we have 


(6') rk = 1/2 + (1/4)b, — (1/4) be 


by>b; 





A second possibility is that Karl sets his 
matching rate below John’s. By an analo- 
gous derivation, one can show that in this 
case, 


(7) Tk 


(G/D + b) — x#/(L + b;) 





by <b; 


I 


1/4 + (1/4)6; 


In Figure 2, 1,(b, < bj) is shown for b; = 
1/2 (Segment AB); the dashed line is the 
right-hand envelope of similar horizontal 
lines parameterized for different 5,’s. 

The third possibility is that Karl set his 
matching rate equal to John’s. In this case, 
the two reaction lines in Figure | would 
coincide, and the equilibrium flat contribu- 
tions would be indeterminate. It turns out, 
however, that whatever the equilibrium flat 
contributions are, the payoff curve plotting 
b, into mg, given b; = bp, passes through 
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the intersection of the payoff curve drawn 
under the assumption b, > b; and the en- 
velope of the payoff curves drawn under the 
assumption b, < b;. (See Figure 2.) More- 
over, it can be shown that for any b = 1, 
the m(bą = b;) curve lies between the 
Tk(bk > 5;) curve and the envelope of the 
Fk (b; < b; ) curves. 

The joint intersection of the three payoff 
curves determines the equilibrium matching 
rates of each player, which are unity. For 
example, suppose that, initially, John sets 
his matching rate equal to 1/2, attempting 
to reach the maximum of the b, > b, curve. 
Then the payoff curve for Karl is ABCD in 
Figure 2. Karl will set b, to exceed b,, since 
the strategy b, > b; dominates the other 
two strategies in the region of b = 1/2. 
John, in turn, will set b; to exceed b,, and so 
on, until both players find that the strategy 
of setting the higher matching rate no 
longer dominates the other two strategies. 
Suppose, alternatively, that initially John’s 
matching rate exceeds unity, so that Karl’s 
optimal strategy is to set b, < b;. John, 
having identical m curves, would do the 
same, until once again both matching rates 
would equal unity. 

When both matching rates equal unity, a 
Pareto optimal provision of the public good 
is assured, because then the effective price 
of the good facing each actor is 1/2. Each 
actor would then set f'(x) = 1/2. Thus the 
sum, 2f'(x), would be unity, the “nominal” 
price of the good—that is, the sum of the 
marginal benefits would equal the price of 
the public good, which is the Samuelsonian 
optimality condition. 

The intuitive basis for the equilibrium 
matching rate of unity is that at any other 
rate, each actor can profit from increasing 
or decreasing his matching rate above or 
below that of the other actor. If, for ex- 
ample, John increases his matching rate 
above Karl’s matching rate, he can reduce 
his flat contribution to zero. Karl would 
then increase Ais flat contribution so that 
the sum of the flat contributions remained 
constant, in order that x remain at its indi- 
vidually optimal level. John would then 
have to match this increase in Karl’s flat 
contribution—which could leave him no 
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better off than before, if his matching rate 
were unity. If his matching rate were ini- 
tially less than unity, however, he would 
gain by setting the higher matching rate 
and reducing his flat contribution to zero. 
Conversely, if the matching rate were 
greater than unity, he would gain by setting 
the lower matching rate. Only if both 
matching rates were unity, would there be 
no incentive to change one’s own matching 
rate. 


C. Implications of the Model? 


With n identical actors, the prediction of 
Pareto optimality remains correct regard- 
less of the f(x) functions, assuming these 
are strictly concave. This can be verified by 
comparing 7,(b, > b;), 2,(b, = b;), and 
wr. {b, < b;), with b, of the b, > b; strategy 
being equal to b, of the b, < b; strategy. It 
can be shown that, in general, 

2 Tk 


< 
by>b; 


Ed 
Wk < Tk 


b= b; 











bp <b; 


as b, = 1. With identical actors, then, Fig- 
ure 2 generalizes to depict the determina- 
tion of the equilibrium b; regardless of the 
form of f(x), as long as f(x) is strictly con- 
cave. This equilibrium, moreover, will be 
unique. With many actors, b; denotes the 
common matching rate to which all actors j 
will tend to converge. 

With two nonidentical actors, there con- 
tinues to be a unique Pareto optimal equi- 
librium. The actor with the larger marginal 
benefit function chooses a higher matching 
rate than the other actor. With more than 
two nonidentical actors, some indetermin- 
acy emerges in the equilibrium, and ineffi- 
cient equilibria become possible. The diver- ` 
gence from Pareto optimality predicted by 
the model, however, is considerably smaller 
than that which would be predicted if actors 
simply took other actors’ total contribu- 
tions as given. 


II. Some Empirical Evidence 
There are real world examples of explicit 


2Proofs of statements contained in this section can 
be obtained from the author on request. 
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matching behavior such as that described 
by the model. The federal government 
matches public investrrents by state govern- 
ments to finance such public goods as high- 
ways, individuals make contributions to 
charities contingent or matching by others, 
and so forth. More generally, whenever 
individuals voluntarily agree to split the 
cost of some collective good, they are im- 
plicitly matching each >ther’s contributions. 
The fact that no oucside enforcement is 
necessary, in many instances, to enforce 
such agreements supperts the model. 

More systematic ev dence supporting the 
model can be found n certain ‘‘Prisoner’s 
Dilemma” experimenzs. Lester Lave con- 
fronted subjects with robots, one of which 
played a “‘Khrusche~ pattern” in which 
noncooperative behavior was interspersed 
with random lapses of cooperative be- 
havior. The subjects” sesponse was to match 
the cooperative lapses with cooperative be- 
havior, until they learned that the coopera- 
tive lapses were truy random, at which 
point they stopped matching. Austin Hog- 
gatt performed a similar experiment with 
robots, and also fourd that subjects match 
cooperative behavior of robots. 

I have performed experiments without 
robots, in which physically isolated subjects 
had the option of keeping an endowment 
of $7 given to them est the beginning of the 
experiment, or contrfuting part or all of it 
to a “common pool.” The players had in- 
formation of the contributions of other 
subjects in the prev ous “rounds”? of the 
game. The payoffs to subjects were identical 
concave functions of the size of the com- 
mon pool, minus ths amount of the sub- 
ject’s contribution. Matching rates were 
estimated by regresiing current contribu- 
tions on the combined contributions of 
other actors in the >revious round. These 
were estimated as being positive, on the 
average, when the mumber of subjects was 
three, but not when the number of subjects 
was six. Combined contributions, however, 
were larger with the larger group size and 
were larger than whet would be predicted if 
each actor acted in isolation. Estimated 
matching rates with six players suggest the 
importance of a fector neglected by the 
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model—computation and observation of 
matching rates is costly, and these costs 
may increase with group size, diminishing 
the returns to matching behavior. 


HI. Concluding Remarks 


The model’s prediction of Pareto optimal 
provision of public goods with identical 
actors and perfect information is reminis- 
cent of, but considerably stronger than, the 
Coase Theorem. The latter asserts that 
actors can attain socially optimal outcomes 
through explicit negotiations and enforce- 
ment of property rights. The process de- 
scribed in this paper involves no negotia- 
tions or enforcement of property rights, but 
nevertheless yields a Pareto optimal provi- 
sion of public goods, given perfect informa- 
tion and identical actors. 
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Voters, Legislators and Bureaucracy: 
Institutional Design in the Public Sector 


By Morris P. FIORINA and ROGER G. NoLL* 


The purpose of this paper is to outline a 
theory of representative democracy which 
explains why rational actors construct an 
excessively bureaucratized government. 
We define excessive bureaucratization as 
the selection of an inefficient production 
technology for the public sector, 
characterized by relative factor proportions 
that entail more bureaucracy than the pro- 
portions that would minimize total costs. 
Thus, the question of excessive bu- 
reaucracy is related to but conceptually dif- 
ferent from’ whether a particular policy is 
worthwhile. Furthermore, it presumes a 
concern more fundamental than the 
observation that implementing a public 
policy inevitably requires the expenditure 
of scarce resources. 

Section I describes a theory formally 
presented in the authors’ forthcoming 
article. Section II develops the predictions 
of the theory, most of which have not been 
tested. Section II outlines reforms that 
might undo some of the effects that the 
theory predicts. 


I. The Theory: A Voter’s Dilemma 


We assume that in choosing among al- 
ternative political actions, voters, bu- 
reaucrats, and politicians pursue their self- 
interests. For voters, this means casting 
votes in a manner that maximizes expected 
utility, given the platforms of competing 
candidates. For bureaucrats, this means 
maximizing some measure of the size of the 
bureaucracy. For politicians, this means 
maximizing the probability of election. 

Politicians can affect the welfare of indi- 
vidual voters in three ways. First, some of 
the arguments of utility functions are 
government activities. Second, government 
redistributes income through taxation, sub- 
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sidization, and expenditures on the produc- 
tion of public goods. Third, government bu- 
reaucracies, in carrying out public policies, 
impose costs on citizens by ensnarling them 
in red tape. 

We assume that government activities 
can be characterized by a production func- 
tion, the arguments of which can be use- 
fully classified into bureaucratic and nonbu- 
reaucratic inputs. Bureaucratic activities 
include keeping formal records, developing 
and enforcing procedures to govern rela- 
tions between the bureau and its clients, 
communicating among parts of the organi- 
zation, and controlling and evaluating 
personnel. These activities Impose an 
external cost on citizens because their com- 
plexity creates an informational problem 
for citizens who seek services, because the 
data required by the bureaucracy come in 
part from the agency’s clients who incur 
some expense providing them, and because 
bureaucratic processes are time consum- 
ing. 

A legislator serves the home consti- 
tuency in various ways (see Fiorina, pp. 
41-49). Legislators collectively decide 
general issues of public policy by majority 
rule votes. (We assume that the distribution 
of voter preferences supports a majority 
rule equilibrium. While unnecessary, this 
assumption simplifies our argument.) Each 
legislator also is a near-monopolistic sup- 
plier of unpriced facilitation services to 
constituents. Facilitation services take 
several forms: intervening in bureaucratic 
processes to aid citizens ensnarled in red 
tape, providing information to citizens who 
want to know how and where to approach 
the bureaucracy, and acquiring for 
constituents a share of ‘‘distributive’’ 
activities. A government activity is dis- 
tributive if it is divisible into subactivities, 
each of which is evaluated and decided 
upon separately and is beneficial to a rela- 
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tively small proportion of the electorate. 
Examples are federal construction projects, 
categorical grant pregrams, and com- 
modity-specific tariffs. 

A bureaucracy can assist a legislator in 
carrying out facilitation. It can accom- 
modate inquiries by the legislator on behalf 
of constituents by providing information 
about certain services or by expediting a 
decision. It can propoze, and try to justify, 
distributive activities in a legislator’s home 
district. A rational bureaucrat will use these 
possibilities to serve “he objectives of the 
bureau by rewarding legislators who sup- 
port its programs and appropriations. 

If a bureaucracy responds favorably to 
facilitation activities, it makes legislators 
more attractive to their home consti- 
tuencies. Effective facilitation lowers the 


external costs of bureaucracy and raises the’ 


share of government sistributive activities 
to the constituency. The latter is attractive 
because the taxes used to finance a project 
in one district are imposed on everyone, 
whereas the benefit: are concentrated. 
Moreover, performance as a facilitator de- 
pends on the personal actions of the legisla- 
tor, enabling a legislator to claim credit for 
it (see David Mayhew, pp. 52-59). In 
contrast the public pclicy decisions of the 
legislature are unlikelr to be affected by the 
vote of a single legislaror. 

One consequence cf the preceding argu- 
ment is that legislators and bureaucrats 
have an incentive to provide government 
services in an exces:ively bureaucratized 
manner. To do so reises the demand for 
facilitation services. The electoral process 
does not check this tendency because 
voters face a prisoner’s dilemma in choos- 
ing among candidates. If voters disapprove 
of excessive bureaucratization, electing a 
legislator who attacks bureaucratic ineffi- 
ciency will be unlikel~ to alter the outcome 
of a majority-rule legislature, but will 
produce a less effective facilitator. 

As the public bureaucracy grows larger, 
the importance of the performance of facili- 
tation will grow, andi a legislator who is a 
good facilitator will be increasingly likely to 
be reelected. A challenger who is unproven 
as a facilitator is a ris<ier choice than an ef- 
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fective incumbent, and consequently 
provides a lower expected payoff in this 
role. This tendency will be accentuated if a 
legislator becomes a more effective facilita- 
tor over time. Because part of facilitation is 
the possession and use of information 
which is acquired through experience, and 
because seniority enhances the influence of 
a legislator in determining the fate of an 
agency, incumbents can be more effective 
facilitators than their challengers. 


Il. Applications: Evidence and Predictions 


Direct observation of the production 
function for a government activity is espe- 
cially difficult, and a test of the primary im- 
plication of the theory—that public 
activities are excessively bureaucratized— 
is beyond us at present. We offer some in- 
direct evidence, and present other predic- 
tions of the theory. 


A. Facilitation and 
Congressional Elections 


During the early postwar period 
congressional elections were low in- 
formation affairs in which most citizens 
voted according to traditional partisan 
affiliations that reflected a generalized 
preference for one party (see Donald 
Stokes and Warren Miller). Since the early 
1960’s, the impact of partisan affiliations on 
congressional votes has been declining. 
The most important influence to take up the 
slack is incumbency. The ‘incumbency ad- 
vantage’’ now appears to be 5 to 10 percent 
in House elections (see Robert Erikson; 
John Ferejohn) and a few points higher in 
the Senate (see Warren Kostroski). The in- 
cumbency advantage is not a result of post- 
Wesberry redistrictings favorable to incum- 
bents, nor to increased knowledge of in- 
cumbents—despite their greatly increased 
advertising before a more educated, less 
partisan electorate (see Fiorina, ch. 3). 

Elsewhere (see the authors, 1977) we 
show that rational incumbents should base 
reelection efforts on facilitative activities 
rather than programmatic advocacy. This 
conclusion follows from the relatively un- 
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controversial nature of the former and the 
greater personal effectiveness of the legisla- 
tor in facilitative activities. 

Effective facilitation requires resources, 
and in the past two decades these resources 
have increased dramatically. Congressional 
employment is one example. Several sup- 
port organizations have been established 
(Legislative Reference Service, Office of 
Technology Assessment, Congressional 
Budget Office). Committee staffs have 
expanded, and the personal staffs of 
congressmen have grown from six to a 
baker’s dozen (see Table 1). The ostensible 
reason for these developments is the grow- 
ing complexity of governance. 
Congressmen also argue that this growth 
offsets an imbalance of expertise between 
the executive and legislative branches. 
Perhaps, but another reason may be growth 
in facilitation activities. 

Few solid data exist, but congressmen 
have greatly expanded their district staff 
presence (see Table 1), and presumably the 
staff in Peoria has less to do with legislation 
than with facilitation. Moreover, rough 
estimates indicate that even the Wash- 
ington staff spends more than half its time 
on facilitation (see Fiorina, p. 59). Other 
innovations that serve the facilitation role 
are mobile district offices, allowances for 
computerized records about constituents, 
and more paid trips home (representatives 
had three in 1960 and thirty-two in 1978). 


B. Policy Trends 


Three general implications about the 
construction and implementation of public 
policy follow from the theoretical dis- 
cussion in the first section. 

First, because legislators profit Ron ef- 
fective facilitation and bureaucrats profit 
from accommodating legislators, both have 
an incentive to structure programs so that 
facilitation is important. A principal way to 
do this is to inject distributive elements into 
a program. Expenditure programs, for 
example, can employ project-by-project de- 
cisions or automatic distribution according 
to a fixed formula. One explanation for 
Lyndon Johnson’s wizardry in steering 
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TABLE |—THE PERSONAL STAFFS 
OF CONGRESSMEN 


1960 1967 1974 


Total staff 2,344 3,276 5,109 
Percent assigned to district 14 26 34 
Percent district offices open 

only when congressman is 

home or after adjournment 29 I1 2 
Percent congressmen with 

multiple district offices 4 18 47 
Source: Annual Congressional Staff Directories, 


compiled by Charles B, Brownson. 


Great Society programs through Congress 
was his willingness to use distributive 
politics to purchase congressional support. 
In 1964, over one-third of all federal grant 
programs allocated funds by formula. Dur- 
ing 1965 and 1966, the number of grant pro- 
grams increased by 70 percent, and only 
about one-sixth of the new programs used 
allocation formulas (see Advisory Com- 
mission on Intergovernmental Relations, 
p. 151). 

Congress can encourage facilitation in 
ways other than distributive policy making. 
For example, regulatory legislation can be 
so vague that an agency must make nu- 
merous detailed decisions before imple- 
menting it (see Theodore Lowi). Later, 
oversight subcommittees find it easier to 
use budgetary review as a lever for affect- 
ing regulations than to change a law. 

A second implication concerns the 
increasing acceptance of new programs 
after they are enacted. While legislative 
proposals may be controversial, opposition 
will decline once the program is es- 
tablished. Before enactment no facilitation 
takes place. If constituents care about a 
proposed program, they evaluate 
politicians according to their positions on 
the issue. Once the program is established, 
both supporters and opponents need facili- 
tation. A legislator’s policy position be- 
comes less important than facilitative 
abilities. Die-hard legislators who oppose 
an agency unsuccessfully only succeed in 
penalizing their districts, perhaps by overt 
agency actions, but more likely by forego- 
ing what would be their ‘‘due’’ under the 
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program (see Barry Weingast). Republicans 
who vote en bloc against new social pro- 
grams quietly go along with reauthorization 
(see David Stockman). We suspect that 
new programs gradually become altered in 
the direction of distributive politics, which 
would provide a further reason why pro- 
grams that initially trigger major political 
battles gradually become the object of a 
political consensus. 

A third policy implication is the loosen- 
ing of policy ties between representatives 
and their constituencies. Because facilita- 
tion gives incumbents an electoral ad- 
vantage, their policy positions are less im- 
portant in their constituents’ evaluation of 
them. For any given incumbent advantage 
arising from facilitation, an incumbent may 
deviate from the position of the median 
voter by some amount and still expect to 
defeat a challenger who adopts the median 
voter’s ideal position (see the authors, 
forthcoming). 

The model does not imply that the 
amount of public goods provided by the 
government is greater than would be the 
case tn the absence of facilitating activities. 
Because the public sector adopts inefficient 
production technologies, the amount of 
public goods that the median voter desires 
will be less than if production were at 
minimum cost; however, the incumbency 
advantage may offset this effect if the in- 
cumbent’s policy position moves in the di- 
rection of more public goods than the 
median voter prefers. The incumbent has a 
generalized incentive to move in this direc- 
tion because a larger public sector implies a 
greater demand for facilitation and a cor- 
respondingly greater incumbency ad- 
vantage. Additionally, to move outside the 
model for a moment, as the policy ties 
between incumbents and their districts 
weaken, the former are increasingly at 
liberty to cooperate with special interests 
that desire some particular government 
activity or expenditure. 

To summarize, we attribute the increase 
in the incumbency advantage in congres- 
sional elections to the gradual transforma- 
tion of congressmen from makers of na- 
tional policy to ombudsmen and grantsmen. 
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The scope of the federal government has 
expanded during the past two decades, 
creating greater opportunities for citizens 
to profit from bureaucratically administered 
programs, and numerous occasions for 
citizens to run afoul of bureaucratically 
promulgated regulations. An incumbent’s 
experience and seniority are an important 
resource which disappears upon election of 
a challenger. In this brave new world, 
citizens have come to attach more im- 
portance to the facilitation activities of 
congressmen (see Roger Davidson). 


III. Prospects For Change 


The foregoing theory of the legislative 
process does not work in quite the way that 
constitutional theory postulates. Our 
theory simply isolates the incentives facing 
modern voters, bureaucrats and legislators, 
incentives created by the institutions within 
which legislators and bureaucrats act. To 
change the system requires changing the 
institutions. Several possibilities are 
imaginable; none appear likely. From most 
to least drastic they include: 

l. Remove incumbents’ facilitative 
powers. This involves slashing staffs and 
removing the constitutional basis for 
congressional power over the bureaucracy, 
making the latter more responsible to the 
president, who has a national constituency. 
Of course, this possibility is fraught with 
the dangers of the imperial presidency. 

2. Change the electoral system for 
congressmen. If legislators increasingly are 
elected for facilitative efforts, legislators 
are less responsive for their policy posi- 
tions and no one is responsible for legisla- 
tive pelicy. Altering this situation probably 
requires abandoning the single member dis- 
trict. Proportional representation makes a 
candidate’s election depend on the 
percentage of the vote received by parties 
nationally rather than each candidate’s per- 
sonal percentage in one district. This makes 
legislators more dependent on the policy 
position of the parties, but eliminates 
representation of particular constituencies. 

3. Lessen incumbents’ facilitation 
responsibilities. In other countries the 
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ombudsman role is performed by a special 
office, rather than by individual legislators. 
As rational actors American congressmen 
steadfastly resist suggestions to establish a 
federal ombudsman. Even mild proposals 
such as Henry Reuss’s Administrative 
Counsel of the Congress receive quick 
execution. British MPs, whose facilitation 
powers and resources do not compare to 
the American congressman’s, approved 
the creation of the Parliamentary Com- 
missioner for Administration (ombudsman) 
only after they were made the communica- 
tion link between constituents and the new 
office. 

4. Cumulative policy failure. A long- 
run prospect for change is inherent in ever 
less efficient policies that impose ever 
heavier external costs on citizens. If the 
situation deteriorates sufficiently, the 
voter’s prisoner’s dilemma might be 
broken: the attempt to elect antibureau- 
cratic legislators could become rational 
even if failure to elect a majority resulted in 
losses to the districts which elect them. 

Despite the preceding emphasis on pros- 
pects for changing the legislative system, 
we hasten to emphasize that this system 
has positive aspects. Bureaucracy is 
permanent, and information about it is 
valuable. Some argue that facilitation is the 
only role modern legislators can perform 
well (see Samuel Huntington). To reach 
judgments of the costs and benefits of legis- 
lative facilitation, we must recognize that 
facilitation exists and include it in our 
analysis. 


REFERENCES 
R. Davidson, “Our Two Congresses: Where 
Have They Been? Where Are They 
Going?,”’ paper presented at the Southern 
Political Science Association Meetings, 
New Orleans 1977. 


MAY 1978 


R. Erikson, ““The Advantage of Incumbency 


in Congressional Elections,’ Polity, 
Spring 1971, 3, 395-405. 
, “Malapportionment, Gerryman- 





dering, and Party Fortunes in Congres- 
sional Elections,” Amer. Polit. Sci. Rev., 
Dec. 1972, 66, 1234-355. 

J. Ferejohn, “On the Decline in Competition 
in Congressional Elections,” Amer. Polit. 
Sci. Rey., Mar. 1977, 71, 166-76. 

Morris Fiorina, Congress—Keystone of the 
Washington Establishment, New Haven 
1977. 

and R. Noll, “Voters, Bureaucrats 

and Legislators: A Rational Choice Per- 

spective on the Growth of Bureaucracy,” 

J. Publ. Econ., forthcoming. 

and , “A Theory of the Con- 
gressional Incumbency Advantage,” soc. 
sci. work. paper no. 158, California 
Instit. Technology, Apr. 1977. 

S. Huntington, “Congressional Responses to 
the Twentieth Century,” in David Tru- 
man, ed., The Congress and America’s 
Future, New Jersey 1965, 5-31. 

W. Kostroski, “Party and Incumbency in 
Post-War Senate Elections: Trends, Pat- 
terns, and Models,” Amer. Polit. Sci. 
Rev., Dec. 1973, 67, 1213-34. 

Theodore Lowi, The End of Liberalism, New 
York 1969. 

David Mayhew, Congress: The Electoral Con- 
nection, New Haven 1974. 

D. Stockman, “The Social Pork Barrel,” 
Publ. Int., Spring 1975, 39, 3-30. 

D. Stokes and W. Miller, “Party Government 
and the Saliency of Congress,” Publ. 
Opinion Quart., Winter 1962, 26, 531-46. 

B. Weingast, *A Rational Choice Perspective 
on Congressional Norms,” soc. sci. work. 
paper no. 142, California Instit. Tech- 
nology, Oct. 1976. | 

Advisory Commission on Intergovernmental Rela- 
tions, Fiscal Balance in the American Fed- 
eral System, Vol. 1, Washington, Oct. 
1967, 151. 











DISCUSSION 


DANIEL MCFADDEN, Yale University: 
While the papers in this session deal with 
various aspects of the problem of collective 
action, they have a common thread. They 
view the social decision as the outcome of a 
game with individuals, interest groups, 
legislators, or bureaucracies as players. In 
each paper, the goals and behavior of the 
players have been stylized in order to ob- 
tain clear-cut results. The authors are to be 
commended for obtaining meaningful 
analytic formulations of these problems, 
and simplifying the problems in ways that 
yield interesting first results. However, it is 
interesting to consider how these games 
might change if richer, and more realistic, 
strategies were available to the players. 

Consider government bureaucracy as a 
player. The paper by Morris Fiorina and 
Roger Noll treats bureaucracy as a largely 
passive actor, evolving as a consequence of 
the election game played by congressional 
candidates. The only active role of the bu- 
reaucracy in this paper is to apply distribu- 
tional penalties to opposition congressmen. 

The serious and popular literature on bu- 
reaucracy suggests that it will be a more ac- 
tive participant, and that its strategies will 
be determined by the interplay of bu- 
reaucrats responding to the internal struc- 
ture and incentives of the organization. 
Max Weber views the evolution of bureau- 
cratic behavior as the result of individuals 
within the organization seeking power and 
avoiding personal liability, by replacing dis- 
cretionary judgements with impersonal 
rules. Parkinson’s laws suggests the 
mechanisms by which individual incentives 
are translated into the evolution of the bu- 
reaucracy. Kafka paints a bleak picture of 
the outcome of this process, and incidently 
points out the usefulness of a good facilita- 
tor. 

Applying this view of bureaucracy to the 
world of Fiorina and Noll, one sees that 
while the form of bureaucracy is molded by 
legislation, the bureaucracy may itself be- 
come an active lobbyist for legislation af- 
fecting its future. It is particularly suited for 
this task because of its control of informa- 
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tion and distributional power. Bu- 
reaucracies have a strong incentive to not 
yield distributional power to Congress, but 
rather to retain this power in order to 
develop their own constituencies and sup- 
porting lobbys, and to avoid exposure of in- 
dividual bureaucrats to pressure which 
could create personal liability. In this view, 
excessive bureaucratization is in large 
measure a consequence of the internal in- 
centives to individuals in the organization. 
The evolution of complex rules requiring 
facilitators occurs for Weberian and Parkin- 
sonian reasons. As a player, the bu- 
reaucracy may actively attempt to maintain 
its own constituency, and to minimize the 
role of facilitators, and may be an active 
and effective lobbyist for its own growth. 

If bureaucracy is an active player, then 
the games considered by Joel Guttman and 
by William Brock and Stephen Magee also 
change. In the Guttman world, the bu- 
reaucracy may actively seek an enforce- 
ment role for collective action, providing 
both a mechanism and a lobby for coercive 
solutions to problems of providing public 
goods. The preferences of government for 
quotas over tariffs, for environmental regu- 
lations over pollution prices, may be due 
more to the self-interest of bureaucrats than 
to the difficulty of understanding the 
theoretical advantages of decentralization. 
The Brock-Magee model also changes 
when bureaucracy becomes an active par- 
ticipant. In addition to buying a favorable 
policy position, campaign contributions 
now play a second role—the purchase of 
facilitation services, including favorable 
language in legislation establishing bu- 
reaucracies to enforce collective action. In 
this world, the lobbying strategies 
considered by Brock and Magee will be su- 
perimposed on ‘“‘facilitation insurance” 
purchased from all viable candidates. 

I have discussed government bu- 
reaucracy as one of the players in the 
collective action game whose role is more 
active, and more important, than the 
models treated in these papers suggest. I 
hope the evolution of this research area will 
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see the interesting initial results in these 
papers extended to more complex and 
realistic collective action games with richer 
behavioral models of each of the players. 

Before closing, I have three specific com- 
ments on the papers. Fiorina and Noll sug- 
gest that direct test of the hypothesis of 
excessive bureaucratization are difficult. 
However, this may be possible where the 
public and private sectors provide the same 
or comparable services. Examples are 
public vs. private garbage collection, the 
post office vs. U.P.S., and Amtrak vs. the 
airlines. 

The Brock-Magee paper assumes that 
voters face two candidates and one policy 
issue. In reality, there are many more 
issues than candidates, and each candidate 
represents a portfolio of policy positions. 
Voters then may have difficulty voting an 
issue, and candidates can play a game in 
which they can duck some issues and stress 
others. Lobbyists may then contribute to 
both candidates to get an issue suppressed, 
or to protect one candidate from attack by 
another. The contribution game is part ofa 
supergame in which a politician may help a 
special interest group in many ways, from 
facilitation, logrolling, setting up straw 
men, etc. l 

Guttman’s model assumes individualistic 
preferences——a reasonable starting point. 
However, individuals may care about not 
only the amount of the public good avail- 


able, but also the level of effort. In a recent _ 


study of altruistic behavior, Steve Goldman 
has constructed examples where each 
consumer's willingness to contribute de- 
pends on the distribution as well as the 
contributions of others, and a Nash equilib- 
rium fails to exist. In this case, the Guttman 
matching game may also fail to have an 
equilibrium. 


WALLACE E. OATEs, Princeton Uni- 
versity: Last fall as a discussant in a session 
of the meetings of the American Political 
Science Association, I was struck by the 
fact that each of the papers could easily 
have been written by an economist. 
The interdisciplinary character of ongoing 
research in public choice is further in evi- 
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dence in this session: papers on lobbying, | 
bureaucratic behavior, and collective- 
choice mechanisms that might well have 
been the work of some political scientists. I 
find all this quite intriguing inasmuch as 
multidisciplinary efforts are often such a 
frustrating and disappointing enterprise. 
Yet here in public choice we have an 
instance of a very fruitful intersection of 
work. Both economists and political 
scientists, as a result largely of the mo- 
mentum of their own efforts, have found 
themselves led to a similar approach and 
set of problems with a potentially quite rich 
yield. 

The paper by William Brock and Stephen 
Magee is a most suggestive exploration of 
lobbying activities. Using a framework of 
profit-maximizing firms, utility-maximizing 
individuals, and vote-maximizing 
politicians, they generate a provocative 
series of propositions that are, in principle, 
at least testable. One can’t get something 
for nothing in a complex issue like this, and 
so itis that these propositions come at the 
expense of some rather restrictive assump- 
tions. In particular, I want to focus on their 
basic conception of a set of politicians who 
unequivocally announce their stands (here 
a tariff level) and presumably implement 
their positions if elected. It is this rather 
rigid view of political behavior that leads, 
for example, to their result that a lobbyist 
contributes to only one candidate: the one 
whose announced position is most favor- 
able to the lobbyist’s interests. I would sug- 
gest, however, as a first principle of lobby- 
ing behavior: “It is far better to have both 
candidates in your pocket than just one.” 
And given a more flexible and realistic view 
which allows for back-stage deals and 
revised policies following upon election, I 
would conjecture that contributions to 
several candidates may well be the rational 
lobbying strategy. 

The paper by Morris Fiorina and Roger 
Noll is of interest for its attempt to draw 
many political actors into a single con- 
ceptual framework: elected politicians, bu- 
reaucrats, and voters interact to determine 
a set of outcomes. However, I am un- 
comfortable with the explicit form of the 
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model and its implications. They distin- 
guish between bureaucratic and nonbureau- 
cratic inputs into public production. This I 
find a quite vague distinction, one which 
would be quite difficalt to render opera- 
tional. They use this framework to show 
tendencies toward exc2ssive bureaucratiza- 
tion in the provision o` public services; this 
takes the form of ineflicient factor propor- 
tions or waste in the production process, 
largely to satisfy the -politician’s desire to 
provide ‘facilitation sarvices.”’ 

All this is, however quite unnecessary to 
explain waste in public production. The 
basic Niskanen model (in the case of de- 
mand constrained ouput) and some of its 
later, improved variarts already imply such 
waste. There is inherent in the system of 
bureaucratic objectives and constraints a 
set of forces encourazing an excessive size 
of staffs and red tape. One need not invoke, 
as Fiorina and Noll db, a problematic kind 
of conspiracy theorr to explain bureau- 
cratic inefficiencies. Their contention is 
that politicians and bureaucrats conspire to 
create an impenetrable jungle so that the 
politician can get points (and votes) for 
leading members of Hs or her constituency 
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through to the hidden pot of gold. There is 
no doubt some truth to this (they do 
perform a service by calling attention to 
facilitation services), but I think it a mis- 
placed emphasis to base a theory of bureau- 
cratic waste on this form of behavior. There 
are more important and pervasive forces in- 
ducing inefficiences in public agencies. 

The paper by Joel Guttman is an interest- 
ing analysis that underlines usefully the 
forces at work promoting cooperation in 
the provision of public goods. However, I 
reject Guttman’s contention that his is the 
first model to explain collective action in 
the absence of coercion. In fact, I think his 
analysis is basically in the spirit of the Lin- 
dahl model of voluntary exchange. 
Moreover, his results are fully consistent 
with the conventional wisdom on public 
goods: the likelihood of cooperation in the 
small-group case with such cooperation 
breaking down as the group becomes 
larger. His paper does, however, serve to 
emphasize the basic point that it is the 
presence of imperfect information and 
transactions costs that creates the public- 
goods problem and constitutes the raison 
d'etre for the public sector. 


INTERNATIONAL TRADE AND THE DEVELOPING COUNTRIES 


International Markets for LDC s— 
The Old and the New 


By Carlos F. D1Az-ALEJANDRO* 


Within even the narrowest purview 
of the most abstract model of a com- 
petitive economy, efficiency requires 
public actions to deal with 
externalities, public goods, pervasive 
economies of scale, and incentives to 
destroy competition. 


Who is responsible for such public ac- 
tions in international transactions and 
markets? Who enforces contracts and set- 
tles disputes over property rights in the 
international area? 


Throughout history, powerful na- 
tions have tried to create international 
economic systems according to their 
own tastes and in harmony with their 
own interests. If the leaders of such 
great nations have thought about the 
subject at all, they have had no great 
difficulty in persuading themselves that 
the systems they were promoting also 
served the interests, if not the tastes, 
of the rest of mankind. In the past few 
decades, one power that has been 
pressing hard for the creation of an 
international system in its own image 
has been the United States. 


The international economic system that 
prevailed roughly from the end of World 
War H until the beginning of the 1970's was 
characterized by the unprecedented 
prominence of international economi¢ insti- 
tutions and by a strong dose of hegemonial 
leadership by the United States, which not 
only placed its unmistakable stamp on 


*Professor of economics, Yale University. Edmar 
Bacha and Gerald K. Helleiner have been crucial 
partners in the preparation of this paper. Benjamin’. 
Cohen, Jorge Braga de Macedo, Gustav Ranis, Louka 
Papaefstratiou, and Ernesto Zedillo made helpful com- 
ments on an earlier draft. 


international institutions but also enjoyed 
substantial leadership in the management of 
economic relationships. 

But perhaps international economic rela- 
tionships could be said to be characterized 
by a strong tendency toward competition, 
so that hegemonial leadership may be 
limited to a benign concern for enforcing 
contracts, correcting externalities and sup- 
plying public goods. The mid-ocean auc- 
tioneer and atomistic merchants could then 
fruitfully carry on their tasks. 

The hypothesis that unorganized 
markets, with prices made by merchant 
intermediaries, had been the dominant 
market form throughout most of history 
may work fairly well, up until this century. 
But such markets surely have markedly de- 
clined. They have been largely replaced by 


fix-price markets, in which prices are set by 


the producers themselves (or by some au- 
thority); so they are not determined by sup- 
ply and demand. It is of course granted that 
cost conditions, and sometimes also de- 
mand conditions, affect the prices that are 
fixed; but when these change, prices do not 
change automatically. Decisions, which are 
influenced by many other things than the 
simple demand-supply relationships, have 
to be made about them. That modern na- 
tional and international markets are pre- 
dominantly of the fix-price type hardly 
needs to be verified. It is verified by the 
most common observation. 

Calls for a New International Economic 
Order (NIEO) have focused attention on 
the issues raised above, which can be sum- 
marized in the following questions: Who 
sets the rules of the game for international 
transactions and markets? Who has the 
power to initiate changes in such rules? 
Which international transactions are en- 
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couraged and which discouraged by the 
rules? How efficient and competitive are 
international markets? 

The basic hypothesis is that the institu- 
tional framework witkin which interna- 
tional transactions take place has been his- 
torically rigged in favor of economic agents 
from the politically pow=2rful countries, that 
is, on the whole rigged against economic 
agents from the less developed countries 
(LDCs). At least from a scholarly view- 
point, it is a virtue of the call for a NIEO 
that it tries to examine the nature of the 
whole system of international economic 
relations, besides raising more specific pro- 
posals for reform. 

The debate over the W/EO has witnessed 
an unusual amount o7? sound and fury, 
including the cool fury 3f some economists 
who dismiss all LDC p)Dsitions as the bab- 
bling of economic illite-ates seized by a fit 
of passion. Particularly at the journalistic 
level, the picture is often drawn of an 
efficient, competitive, and liberal interna- 
tional order threatened >y cartelizing or bu- 
reaucratizing pretensions of emotional, 
greedy, or ignorant LOC agents. This is 
why I have relied in this introductory sec- 
tion on extensive (hidd2n) quotes from the 
writings of four distinguished economists to 
state what I regard as tre basic case for tak- 
ing the call fora NIEO quite seriously, both 
at the academic and pol cy levels. ! 

What follows will discuss some of the 
prima facie inefficiencizs and asymmetries 
of the international economic system, 
naturally stressing a fev of special interest 
to LDCs. A modest pzetension is to con- 
vince the reader.to question the assumption 
that international ma-kets and arrange- 
ments are as efficient, competitive and 
liberal as they can be. If such a view were 
accepted, a more fruitful dialogue between 
the North and the Soutk could ensue. 


'The first paragraph has deen lifted directly from 
Arthur M. Okun, p.32. The third paragraph is also 
lifted completely from Raymond Vernon, p.12. The 
fourth paragraph paraphrases Marina v.N. Whitman, 
p.7. The sixth paragraph aso paraphrases John R. 
Hicks, pp.x-xi. I beg the indulgence of these authors, 
especially of the last two. 
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I 


It is a fair guess that to a Martian ob- 
server of our planet’s economy, the most 
striking puzzle would be why a person 
growing cocoa in the tropics makes one- 
tenth of the wage of a man making alu- 
minum ingots in cooler regions. After all 
possible explanations are given for this 
phenomenon, the suspicion remains that 
the world’s labor force is not allocated in a 
Pareto optimal fashion. Large disparities 
seem to persist between different parts of 
the world in the returns to unskilled labor, 
much larger than disparities in the returns 
to capital, or to skilled labor. ` 

The Martian observer may be told that 
the postwar liberal international economic 
order has encouraged a tendency toward a 
narrowing of the unskilled wage differential 
by promoting freer trade in commodities as 
well as freer capital movements. Beautiful 
Hecksher-Ohlin-Samuelson diagrams will 
help the Martian understand how a freer 
movement of goods and capital work 
toward such a purpose. Indeed, it may be 
suggested that insofar as wage gaps persist 
between the tropics and the cool regions 
this could be due to foolish tropical barriers 
to commodity trade or to inflowing capital. 

Being naive, our Martian may ask: 
Would it not be simpler to allow unskilled 
labor to move from where its marginal 
product appears low to where it seems to be 
high, thus making everybody potentially 
better off? After all, during the nineteenth 
century there were massive and persistent 
movements of unskilled white labor from 
Europe to ‘‘regions of recent settlement.” 
A possible answer to this query is to tell the 
Martian that he is being impractical and 
that he should go back to where he came 
from. Alternative answers could express 
concern about an apparently unconquer- 
able tropical incontinence, or to complica- 
tions arising from the existence of public 
property. 

Given the ingenuity of our profession, it 
is conceivable that models could be built in 
which gaps in wages between the tropics 
and cooler regions would be compatible 
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with an optimal allocation of world 
resources. What is remarkable is how 
quietly our profession, otherwise so in- 
tolerant of bureaucratic limitations on the 
freedom of economic agents, accepts and 
takes for granted governmental barriers to 
the free flow of unskilled labor across 
artificial national boundaries. An economist 
working for the U.S. government, for 
example, may have to simultaneously argue 
for the desirability of nondiscriminatory or 
national treatment for U.S. direct foreign 
investment in Mexico, for the importance 
of freer emigration of skilled labor from 
Eastern Europe and for the necessity for 
the Mexican government to force its un- 
skilled masses to stay on their side of the 
river. Matters may even be more compli- 
cated for that economist’s professional 
conscience: he or she may have to urge 
Mexicans to export oil and gas but to go 
easy on their exports of steel. A com- 
parison of the legislation and practice of in- 
dustrial countries regarding immigration 
with that regulating their merchandise im- 
ports reveals that they mercantilistically 
prefer their commodity imports raw and 
their immigrants polished. 

The relative prices and income distribu- 
tion which would exist in a world of no in- 
terference with the free flow of unskilled 
labor are very likely to be different from 
those which were generated under the 
international economic system of the last 
thirty years. A plausible conjecture is that 
this counterfactual situation would have 
been more favorable to many economic 
agents in LDCs. Hence it is not surprising 
that some LDC spokesmen regard the 
international economic system as rigged 
against their interest, and tending to keep 
the value of tropical labor below that of 
cooler regions’ labor. They may attempt us- 
ing countervailing power to offset Northern 
monopsony power. Without laissez-passer 
for unskilled labor, the case for laissez-faire 
is weakened. 


II 


One group of economists believes that all 
prices quickly approach marginal social 
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costs regardless of apparent impurities in 
real world markets, whether national or 
international, and in spite of public or 
private efforts to thwart what they regard 
as spontaneous economic forces. Another 
group prefers to take more seriously the ap- 
parent departures from the assumptions 
necessary for generating purely competi- 
tive results, and to explore the conse- 
quences of oligopoly, oligopsony, and 
quasi rents. Those in the first group, for 
example, regard the OPEC or the diamond 
and nickel cartels as transient phenomena, 
unimportant in the long run. Such depar- 
tures from competition are doomed to 
failure, they argue, and presumably the 
quasi rents they capture in the short run 
will not influence significantly long-run 
values or the distribution of income and 
wealth. Economists of that persuasion will 
find little interest in what follows. 

Just like the farmers and the miners from 
the Midwest and the West of the United 
States late in the last century, LDCs feel 
that the markets for what they sell and what 
they buy are manipulated by economic 
agents they do not control, and who tilt 
market results against them. The populist 
suspicions about middlemen, the railroads, 
the banks, and of remote concentrations of 
economic power in general, are echoed in 
the calls for a NJEO, which therefore may 
be said to be as much of a ‘‘cooperativism 
of the poor” as a “trade unionism of the 
poor. The same issues, of course, reap- 
pear within LDCs, between town and 
country, and between the informal and the 
organized sectors. 

Crucial complexities in international 
markets for tropical products are far from 
fully captured by standard demand and sup- 
ply schedules and assumptions about the 
instantaneous clearing of markets. Since 
last century it has been observed that while 
production of those commodities was often 
in the hands of not far from atomistic LDC 
producers, the marketing, storing, grading, 
and processing was handled by non-LDC 
economic agents of nonatomistic dimen- 
sions with privileged access to credit, and 
who carefully controlled market informa- 
tion. For example, in 1888 the association . 
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of Cuban sugar producers had to set up a 
system of daily telegrephic reports from 
New York and London to learn not only the 
commodity prices, but to receive estimates 
of Cuban sugar production. It is said that all 
such information was controlled by the 
Willett and Gray firm, a member of the 
U.S. sugar trust, was sent by Western 
Union, and was distributed in Cuba by the 
Associated Press.* More recently, the U.S. 
Justice Department hæ alleged that the 
New York Coffee anc Sugar Exchange, 
Inc., which many thcught a reasonable 
example of an auction or flexprice market, 
and various coconspirators were artificially 
influencing sugar prices, while an E.E.C. 
commissioner charged that a few com- 
panies had indulged ir ‘‘grave and scan- 
dalous speculation” in sugar markets.* One 
may entertain a reascnable doubt as to 
whether it is correct to interpret LDC ef- 
forts to extend an nternational sugar 
agreement as nothing more than the re- 
placement of efficient competitive markets 
by a cartel run by UNZTAD bureaucrats. 
One may also add that sigar is a product for 
which the presumed ccncern of the cooler 
countries for a rational allocation of 
resources, free from ertificial distortions, 
shines not too brightly in historical perspec- 
tive. More generally, with agricultural sec- 
tors in industrialized countries so plagued 
with departures from laissez-faire, one 
marvels at their fervent advocacy of 
laissez-faire in interrational agricultural 
markets. 

In the case of LDC mineral exports, 
production as well as marketing and 
processing has been controlled by non- 
LDC economic agents, of a size only the 
‘hopelessly myopic cauld call atomistic. 
Vertically integrated, transnational cor- 
porations internalized most markets 
between mines and the consumer of 
finished products, leav.ng the auctioneer in 
mid-ocean to amuse himself with thin, resi- 
dual and unstable markets. It is bizarre to 
hear warnings of how .amaica is cartelizing 


2See Manuel Moreno-Frazinals, p.20. 
See the Wall Street Jourzal, p.2; and The (London) 
Economist, p.66. 
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the bauxite market from economists who 
hardly mention the organization of the alu- 
minum industry nor the ghostly nature of 
‘‘the bauxite market,” more the creation of 
aluminum company accountants than the 
domain of auctioneers. 

It may be useful to conceptualize many 
historical international mineral markets as 
having been organized by a few transna- 
tional corporations, which ran species of 
commodity stabilization schemes, where 
unexpected changes in economic condi- 
tions were reflected not on price move- 
ments but first of allin changes in the levels 
of the buffer stocks controlled by those cor- 
porations and/or in changes in the speed 
with which different types of customers 
were serviced. Besides subtle ‘“‘customers’ 
relationships’’ those corporations have 
maintained links with governments, 
particularly those of parent and host coun- 
tries. Corporate central planning boards de- 
cided on investment projects on the basis of 
long-term forecasts, rather than just on the 
basis of present market conditions (futures’ 
markets were also internalized). It can be 
argued that such arrangements were often 
economically superior to anything the mid- 
ocean auctioneer and a mob of atomistic 
economic agents could have wrought. This 
may be so, but to analyze such situations 
standard demand and supply schedules 
provide limited insights. 

The blunt fact is that scientific knowledge 
about the operation of international com- 
modity markets is very scanty. The 
hypotheses that these markets function as if 
they were competitive and with desirable 
properties such as informational efficiency 
have been seldom put to rigorous test. 
Sheer fepetition of hypotheses should not 
be confused with established fact, and 
helps little when making the difficult choice 
between imperfect buffer stock arrange- 
ments and imperfect unregulated markets. 


HI 


It may be a good thing that there are 
economists with whom one has to argue at 
some length the thesis that international 
markets are far from competitive, that the 
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international economy has room for im- 
proving both its efficiency and its equity, 
and that political power can be translated 
into favorable rules of the game and the 
privilege of initiating changes in those 
rules. Space allows only a few more exam- 
ples of such propositions, which many will 
find bland. 

The macroeconomic management of the 
capitalist world economy has been in the 
hands of representatives of a few in- 
dustrialized . countries. Other nations, 
particularly the LDCs, have been forced to 
be passive spectators, even though world 
economic conditions can influence their 
welfare significantly. The record of the 
macroeconomic managers over the last few 
years is not a spectacular one. The massive 
unemployment and idle capacity of the in- 
dustrialized countries are not just monu- 
mental wastes in themselves, but by 
directly and indirectly discouraging interna- 
tional specialization they also impose waste 
on the rest of the world. Surely issues such 
as the smooth servicing of LDC debt cannot 
be discussed in isolation from those of 
world macroeconomic management and 
outbreaks of protectionism in industrialized 
countries. At least some LDCs must 
increasingly participate in world macroeco- 
nomic management. 

Advocates of the flexibility and resource- 
fulness of decentralized international 
market can point with pride to the mush- 
rooming of international private lending to 
LDCs over the last ten years or so. Buta 
curious thing seems to be happening here. 
Orthodox voices are being increasingly 
heard arguing that this stronghold of 
laissez-faire is in need of regulation. 
International lenders, it appears, compete 
too much and a paternalistic International 
Monetary Fund may be needed to insure 
‘orderliness’ in that market. A credit 
cartel to such orthodox observers may be 
required to correct market failures (of an 
unspecified sort); the same observers 
would undoubtedly scorn proposals to 
regulate direct foreign investment by trans- 
national enterprises. Finally, it may be 
interesting trying to explain to a Martian 
observer of the world economy the ra- 
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tionale for the continuing U.S. trade em- 
bargo against countries such as Cuba and 
Vietnam. 

However it is time to turn to an obvious 
question: Is it that the NJEO seeks the es- 
tablishment of international markets re- 
sembling those of a neoclassical textbook? 
The answer, of course, is no. Several of the 
LDCs which have spearheaded the drive 
for a NIEO, and the public and private eco- 
nomic agents behind that drive may best be 
conceptualized as new oligopolists, trying 
to break into world markets dominated by 
old oligopolists. The new oligopolists want 
to exercise a greater share of market 
power, whether in the markets for their raw 
material and primary product exports, or in 
those for their new manufactured exports, 
or in those for their imports of machinery 
and technology. The new oligopolists will 
set up their own transnational corporations 
for this purpose, or will try to manipulate 
existing ones. The incentive is not just a cut 
in declared oligopolistic profits and rents, 
but also a share in the “‘perks’’ attached to 
control of hierarchical bureaucratic organi- 
zations, which under standard accounting 
conventions are recorded as business costs. 

While this may not be their intention, the 
eruption of new oligopolists into world 
markets could in fact lead directly and in- 
directly to greater competition and a closer 
approximation to textbook ideals, at least 
in some markets, and for a while (for 
example, copper). Populist agitation, eco- 
nomic historians remind us, helped to bring 
about antitrust legislation, a more rational 
control over money in the United States 
and contributed to ambiguous forms of 
countervailing power and to regulations 
stabilizing oligopolistic market situations. ~ 
In short, the call for a NJEO may be in- 
terpreted partly as a call for adjusting to 
“two, three, more Japans”? within the 
world capitalist economy. The LDCs such 
as Algeria, Brazil, and the Philippines, with 
a growing industrial might and high ca- 
pacities to absorb capital and technology, 
are interested neither in wrecking interna- 
tional markets nor in shutting themselves 
off from them; they seek first to gain a 
greater share of the action in those markets, _ 
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and. then to participate in ‘‘organizing”’ 
trade in them. Wise old oligopolists will 
understand such motivation, even as their 
anxieties increase ove” their possible loss 
of industrial and technizal hegemony. 

Where does that leave the poorest LDCs, 
or the poorest groups within most LDCs? 
One should not rule Dut the possibilities 
that in some cases thos= groups may benefit 
from the NIEO. The rw oligopolists need 
political legitimation and votes at the 
United Nations. A given policy proposal 
can benefit countries with very different 
social systems, leading to startling 
alliances, such as the c ose Brazilian-Cuban 
cooperation in the negotiations for an 
international sugar ag-eement. But even a 
total acceptance of NLEO proposals, takén 
by itself, is unlikely to significantly improve 
in the short run the welfare of the poorest 
half of LDC families nor to significantly 
worsen, one may adc, the welfare of the 
poorest families in the North. While the 
economist should be skeptical of claims by 
some of the new wosld-be oligopolists to 
represent and work fcr the poor, he or she 
should also not take as self-evident the 
pretension of old oligcpolists to be helpless 
minions of The Market Force, nor the em- 
bodiment of The National Interest. 

During the last one hundred years late- 
comers to industralization, such as 
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Germany, Italy, and Japan, were not 
smoothly integrated into the world 
economy. Even today, deep suspicions 
remain in Europe and the United States as 
to whether Japan plays fair, a suspicion 
which is no doubt reciprocated. For the 
sake of world peace one hopes that the 
process of adjusting to late-latecomers will 
be less painful. : 
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Alternative Trade Strategies and 
Employment in LDCs 


By ANNE O. 


The 1970’s have witnessed significant 
changes in the trade policies and strategies 
of many LDCs. In the 1950’s and 1960’s 
most of them adhered to policies of import 
substitution behind highly restrictive quan- 
titative controls, intensified by overvalua- 
tion of the exchange rate with attendant 
disincentives for export. In the past 
decade, there has been a marked reduction 
in the degree of bias toward import substi- 
tution. Even in countries where quantita- 
tive restrictions and tariffs continue to 
provide inducements for production for the 
domestic market much greater than incen- 
tive for sale abroad, bias is less extreme 
than in the past. In other countries, notably 
Brazil and South Korea, bias has been com- 
pletely reversed, to a point where one 
might even claim a bias towards the foreign 
market and against the home market. 

This shift in trade policies has resulted 
from a number of factors, some specific to 
individual countries, but chiefly because of 
evidence that the excesses of import substi- 
tution were detrimental to growth. The fact 
that there have been policy switches has 
enabled economists to attempt to estimate 
the differences in growth prospects for 
countries employing alternative trade 
strategies. Interestingly, the several studies 
that have been made (Constantine 
Michalopoulos and Keith Jay; Michael 
Michaely; Bela Balassa; the author, 1978) 
using widely different methodologies have 
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nonetheless reached quantitatively similar 
conclusions as to the increase in growth 
rates resulting from a switch. 

Although trade policies have altered, 
other aspects of growth performance in 
LDCs have been increasingly questioned. 
Important among these is the growth of em- 
ployment opportunities. It has become 
fashionable, especially among policy- 
makers, to conclude that achieving a high 
rate of growth of GNP will not necessarily 
entail the growth of opportunity for new 
entrants to the labor force. Thus, the 
demonstration that export-oriented trade 
strategies results in superior growth perfor- 
mance may have come too late: pessimists 
may conclude that faster growth does not 
necessarily imply more employment. 

In light of this view a natural question, 
but one that has not previously been 
examined systematically, is the relationship 
between alternative trade strategies and 
employment. It is possible that the ob- 
served unsatisfactory growth of employ- 
ment resulted largely from the choice of an 
Import substitution strategy, or at least that 
export promotion is more compatible with 
employment growth than is import substitu- 
tion. To be sure, until recently one would 
have simply asserted that faster growth 
associated with one strategy would in itself 
lead to a more rapid upward shift in the de- 
mand for labor, and in all probability, the 
growth effects of alternative trade 
strategies dominate the compositional and 
substitution effects originating from those 
alternatives. However, given the prevailing 
skepticism about the effects of increased 
rates of GNP growth on employment and 
income distribution, it seems worthwhile 
investigating the issue in some depth. 

The link between trade strategies and 
employment is a complex one. It involves 
not only trade strategies themselves and the 
structure of labor markets, but also entails 
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| examination of the varmous factors which 

| contribute to distorting goods and factor 
markets in LDCs. In ar. effort to sort out 
some of the issues involved in the trade 
strategies-employment relationship and 
also to obtain estimates of the quantitative 

_ Significance of the linxs between trade 

| strategies and employment, the National 

| Bureau of Economic Research (NBER) has 
been conducting a reseerch project on the 
topic. A major part of the NBER project 
has consisted of individual country studies, 
now nearing completicn, undertaken by 
authors analyzing the situation in their 
particular countries. Ths paper represents 
a preliminary report on some of the findings 
that have emerged to date. 

There are two aspects of the project 
which require discussion. First, there is the 
underlying analysis of the link between 
trade strategies and employment. Second, 
enough empirical results are available from 
the country studies to provide some data on 
some aspects of the emrloyment-trade rela- 
tionship. The countries studied and the 
authors are Brazil: Jose Carvalho and 
Claudio Haddad; Chile: Vittorio Corbo and 
Patricio Meller; Colombia: Francisco 
Thoumi; India: V.R. Panchamukhi and 
T.N. Srinivasan; Indenesia: Mark Pitt; 
Ivory Coast: Terry Monson and Jacques 
Pegatienan; Kenya: Feter Hopcraft and 
Leopold Mureithi; Korza: Wontack Hong; 
Pakistan: Stephen Guisinger; Thailand: 
Narongchai Akrasanee Tunisia: Mustapha 
Nabli; Uruguay: Alberto Bension. Within a 
common framework of analysis and empir- 
ical methodology, all authors have at- 
tempted to estimate th= trade-employment 
relationship for their pacticular country. 

~ Before turning to the analysis of the link 
between trade strategies and employment, 
one preliminary matter must be cleared up. 
That pertains to the ceterminants of em- 
ployment. After all, in a neoclassical 
economy, any shift in tae demand curve for 
labor is reflected in a change in the real 
wage and employment changes only to the 
extent that the labor supply is responsive to 
the real wage. More generally, depending 
on the underlying structure of the labor 
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market, an upward shift in the demand for 
labor can result in almost anything: in a 
Harris-Todaro world, it can even result in 
increased unemployment. In a world in 
which unions or governments are 
sufficiently powerful, an upward shift in the 
demand for labor may result in an increase 
in the real wage, regardless of the underly- 
ing employment situation. Thus the ways in 
which employment—in total and in the 
urban sector—responds to changes in de- 
mand for labor are functions of many vari- 
ables. 

For purposes of analyzing trade 
strategies, focus is put upon determinants 
of the demand for labor. The word employ- 
ment is used synonymously for ‘‘demand 
for labor.” This means that such 
phenomena as differences in the choice of 
technique or industry as a consequence of 
different trade strategies are evaluated in 
the project. However, the factors determin- 
ing how much of an upward shift in the de- 
mand for labor results in greater employ- 
ment and how much in higher real wages 
are considered to lie outside the scope of 
the research (see the author, 1977). 

Turning to the trade strategies-employ- 
ment relationship, there are three levels of 
linkages with simultaneity among them. 
First, there is the effect of the choice of 
trade strategy on the overall rate of growth, 
and therefore on the rate of growth of em- 
ployment opportunities. As already indi- 
cated, experience strongly suggests that 
there is such a link, but it is not dealt with in 
the present project. 

Second, there is the effect on the demand 
for labor via the influence of the trade 
strategy on the composition of output. If 
one tratle strategy results in a higher pro- 
portion of GNP originating in labor-itensive 
industries, the selection of that strategy will 
unequivocally result in a higher demand for 
labor (at a given real wage) than will the se- 
lection of the alternative. It should be noted 
here as elsewhere that it is not only the 
choice of trade strategy that can matter: the 
degree to which the strategy is pursued will 
affect the composition of output. Korea’s 
export industries, for example, form a 
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larger fraction of her output (and therefore 
are more heavily weighted in determining 
the demand for labor) than if the emphasis 
upon export promotion were somewhat 
less. 

Third, there is the effect that the trade 
regime has on factor prices: to the extent 
that, for example, import substitution 
results in incentives for use of capital-inten- 
sive techniques (due to overvaluation of the 
currency, and perhaps also to policies that 
discriminate in favor of applications for 
foreign exchange for financing imports of 
capital goods), it may affect the demand for 
labor. To be sure, such an effect must be 
sectoral rather than total, unless one wishes 
to argue that the total capital stock is dif- 
ferent under that strategy than it would 
have been under the alternative. 

The NBER project is focused upon the 
second and third links between trade 
strategies and employment. Because of 
space limitations this progress report is de- 
voted simply to the second link: the dif- 
ferent factor proportions employed in in- 
dustries with differing trade orientations. 
At an analytical level, the underlying 
theory can be taken directly from the 
Heckscher-Ohlin-Samuelson (HOS) trade 
model, and then transformed into empi- 
rically testable hypotheses about factor 
proportions in importables .and exporta- 
bles. In practice, however, it proves useful 
to go beyond the usual 2 X 2 X 2 frame- 
work, and to consider the predictions of an 
HOS-like model with three factors (the 
third presumably being a raw material), 
many commodities, and many countries of 
the type I have previously discussed 
(1977b). 

Within that framework, commodities are 
partitioned, in accordance with their 
characteristics, into natural resource-based 
and HOS goods, and, within each of those 
categories, into exportables, import-com- 
peting, and noncompeting-import cate- 
gories according to trade flows.! Where 


‘Noncompeting imports are those commodities 
which are imported for which domestic production 
cannot substitute within the relevant price range. 
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relevant, import and export data are also 
broken down by origin and destination, 
respectively. The multicountry, multicom- 
modity trade model immediately suggests 
the hypothesis that the commodity com- 
position and factor proportions of tradables 
with countries with significantly different 
factor endowments may be quite different 
than that with countries with similar en- 


dowments. To illustrate, one would expect. 


that Brazil might have a comparative ad- 
vantage among HOS goods in more labor- 
intensive commodities in her trade with in- 
dustrialized countries than in her trade with 
her Latin American Common Market trad- 
ing partners. 

Table ! presents some of the preliminary 
findings as to the labor content of trade per 
unit of domestic value-added (DVA) in 
domestic production of tradables. The 
“direct” column presents the ratio of the 


TABLE 1—RATIO OF LABOR COEFFICIENTS IN 
EXPORTABLES TO THOSE IN IMPORT-COMPETING 


INDUSTRIES? 
Direct Direct plus 

Country and Require- Home Goods 
Category ments Indirect 
Brazil’ all trade 1.07 2.67 
Chile all trade 8} 1.07 
Colombia all trade 1.93 - 
Indonesia 

All trade except oil 2.09 1.92 

Trade excluding all 

raw materials 1.73 1.58 

Ivory Coast HOS goods 1.38 1.35 
Kenya all trade .12 - 
Korea all trade 1966 1.25 1.23 

All trade 1973 79 96 
Pakistan HOS goods 1.4] - 
Thailand all trade 2.21 1.70 
Tunisia HOS goods® 1.32 ` 1.22 
Uruguay HOS trade with 

developed countries 1.87 - 


Sources: Individual country study manuscripts. 

a Estimates are for different years between 1966 and 
1973 depending on data availability in individual coun- 
tries. 

bd Brazilian data are per unit of output rather than per 
unit of value-added, and therefore are not comparable 
with the ratios for other countries. Indirect includes 
agricultural indirect inputs. 

cUnskilled labor only. 
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number of man-years cf labor direct re- 
quirements per DVA in exportables to the 
number in import-comrpeting industries, 
while the ‘‘direct plus ndirect’’ refers to 
the so-called Corden measure—direct re- 
quirements, plus indirezt requirements in 
home goods. It does not:include indirect re- 
quirements of tradables, although those 
numbers were also computed by most 
country authors and cd not significantly 
alter the results. 

As can be seen from Table 1, in nearly all 
cases and in all cases of HOS goods, ex- 
ports are less labor intensive than import- 
competing industries. Indeed, the dif- 
ferential in labor requirements between ex- 
port and import-competing industries is 
quite notable in many countries—virtually 
2:1 in Columbia, Indonzsia, Thailand, and 
Uruguay. Moreover, as discussed below, 
Keyna’s and Chile’s ratios reflect a high 
proportion of trade wita LDCs. In light of 
the Leontief Paradox findings, and also in 
view of the alleged importance of factor 


market distortions in many of the LDCs, it’ 


is perhaps surprising that the greater 
labor intensity of exports shows up so 
consistently across countries, even though 
the data pertain chiefly <o all trade. The dif- 
ferentials in labor intensity are all the more 
remarkable when it is recognized that there 
are usually incentives tor capital-intensive 
production of all commodities, including 
exportables. As such, it is likely that the 
‘‘optimal’’ labor intensity of most activities 
is even greater than that indicated by the 
data included in the tabk. 

The fact that exportables are more labor- 
intensive than import-competing industries 
conforms to the HOS model of interna- 
‘tional trade. Perhaps a somewhat more 
unexpected result, shown in Table 2, 
pertains to the differentials in labor 
intensity between exports to developed 
countries and those td other developing 
countries. With the exception of Thailand, 
all the countries for which there was 
enough trade to warrent the separate cal- 
culation of labor coeffizients were found to 
have remarkably different products, and 
therefore factor propoctions, in their trade 
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TABLE 2—RATIO OF LABOR REQUIREMENTS FOR 
EXPORTS TO DEVELOPED COUNTRIES TO THOSE 
FOR LDC TRADE 


Direct plus 
Country Direct Home Goods Indirect 
Chile? 1.40 1.31 
Kenya 1.36 - 
Thailand 1.10 1.03 
Uruguay 1.84 - 


a For Chile, the ratio is labor per DVA of exports to 
developed countries divided by labor per DVA for 
total trade. 


with developed countries than with other 
developing countries. Uruguay, for 
example, exports products to developing 
countries that are less labor using than even 
the production competing with imports 
from developed countries. Likewise, 
Chile’s exports to developed countries re- 
quire almost 40 percent more labor per 
DVA than do her total exports. 

A natural interpretation of this 
phenomenon is that the prospects for trade 
among the LDCs are indeed limited, as cus- 
toms union theory forecasts. In fact, the 
large disparity in factor proportions 
between the various destinations strongly 
suggests that it is the high-cost import sub- 
stitution industries which find their only ex- 
port outlet in other developing countries.? 
Insofar as developing countries are rela- 
tively abundantly endowed with unskilled 
labor and relatively short of capital, trade 
with other LDCs is likely to increase the 
imbalance in factor availability, whereas 
trade with the developed countries may 
serve as means of exchanging abundant fac- 
tors for scarce. 

Another finding of considerable interest 
that emerges from a number of the studies 
is that the skill requirements in exportables 


2 Anyone familiar with the trade regimes and protec- 
tionist policies of LDCs will be aware that most of 
them erect high trade barriers against any goods which 
are domestically produced. To the extent that such 
barriers cut off any trade which would follow from 
“natural” comparative advantage, it would intensify 
the capital intensity of one LDC’s exports to another 
LDC. 
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TABLE 3——-RATIO OF DIRECT SKILL COEFFICIENTS 
PER DVA IN EXPORTABLES TO IMPORT-COMPETING 


INDUSTRIES 
Country Ratio 
Brazil, all industry 98 
Chile, all trade 83 
Indonesia, all trade 81 
Ivory Coast, HOS only 9 
Kenya 78 
Tunisia .62 


and import-competing production are vir- 
tually as disparate as the labor inputs. Data 
are given in Table 3. For example, Chile’s 
exports appear to require about 83 percent 
as many skill units as her production of im- 
port-competing commodities. In general, 
exportables appear to have lower require- 
ments of skilled man-years per DVA, 
regardless of the measure of skills used. 
The results appear to be fairly robust both 
with regard to commodity classifications 
and also with regard to the definition of 
skills. This finding lends support to the no- 
tion already prevalent elsewhere that 
capital-intensive industries are also indus- 
tries where skill requirements are high, 
whereas unskilled labor-intensive indus- 
tries appear to have both lower capital re- 
quirements and lower skill requirements 
per DVA. 

Thus, the findings both with regard to 
skills or human capital, and with regard to 
unskilled labor, seem to reinforce the no- 
tions set forth in the neoclassical model of 
international trade. The Leontief Paradox 
results, as well as the theory underlying the 
analysis of trade in the presence of factor 
market distortions, have provided some 
ground for skepticism that comparative ad- 
vantage in labor-abundant countries might 
lie in production of labor-intensive goods 
(as contrasted with the surely correct no- 
tion that comparative advantage lies in pro- 
ducing whatever one produces with 
relatively labor-intensive techniques). 
Nonetheless, the data from the countries 
covered by the NBER project indicate that, 
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once allowance is made for direction of 
trade, the labor-abundant developing coun- 
tries probably would be well-advised to 
specialize in the export of labor-intensive 
products. 

A paper of this length cannot possibly do 
justice to the scope and range of results that 
are emerging from the individual country 
studies and the other outputs of the NBER 
project. There will, however, be a volume 
containing the salient findings from the indi- 
vidual country studies which should 
provide considerably greater information to 
interested parties. What is already clear is 
that the findings of the country studies sup- 
port the view that altering trade strategies 
toward a greater export orientation will cer- 
tainly be consistent with the objective of 
finding more employment opportunities: 
skepticism based on Leontief Paradox or 
factor-market distortion considerations 
does not seem to be warranted. 
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Some Aspects of Technology Transfer 
ani Direct Foreign Investment 


By RONALD FINDLAY* 


The creation and diffusion of new 
technology is undouttedly the major de- 
terminant of economic growth. Historians 
such as Carlo Cipolla David Landes, and 
Nathan Rosenberg, emong many others, 
have given extensive descriptions and 
insights into this process for the more 
recent centuries. In economic theory the 
role of technology has, however, largely 
been as an exogenoms factor which the 
economist regards as dart of his data. This 
seems to be true of all schools. 
Neoclassical economists take their 
smoothly differentiatle production func- 
tions as given, just as Joan Robinson’s 
“book of blueprints” is apparently dis- 
tributed free of charge by some benign 
technocratic agency The economists’ 
separation of factor substitution within a 
given set of techniques from technological 
change in the sense of the addition of new 
techniques is an increasing source of 
uneasiness and is perhaps a needless 
obstacle to understanding. The major pro- 
blem is that the availability of techniques of 
production is, to some extent at least, a 
function of the resources devoted to finding 
them. The textbook diagrams of a given 
map of isoquants to represent a menu of al- 
ternative technical pessibilities from which 
a selection is made or the basis of the scale 
of output desired and relative factor prices 
are not very helpful vhen the question of 
whether or not a particular technique is on 
the menu depends om scale of output and 
relative factor prices. A clear statement of 
this interdependence between market fac- 
tors and technology and the reasons why it 
causes problems in the conventional 
economist’s conceptualization of techno- 
logical change and diffusion is given by Ro- 
senberg (ch. 4). In this paper I shall attempt 
to build a very simple model of technology 
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transfer that explicitly incorporates the 
interdependence between output, costs, 
and technology that Rosenberg stresses. 

The problem of technology transfer is 
one that has aroused much controversy. On 
the one hand it is alleged that multinational 
corporations, which are the repositories of 
much of the more sophisticated technology, 
are unduly restrictive in the transmission of 
this technology to the developing countries 
in which they operate and charge 
excessively for whatever is transmitted. On 
the other hand, it is frequently asserted that 
the technology that is transmitted to 
developing countries is not ‘‘appropriate”’ 
to their relative factor proportions. The em- 
phasis in the problem of choice of tech- 
niques has shifted from making the socially 
optimal selection from a given set of tech- 
niques to one of generating the techniques 
themselves. However the new literature 
on appropriate ‘‘intermediate’’ or 
“progressive” technologies, such as that 
of Keith Marsden, has so far been of a 
somewhat utopian nature. The model that 
follows is an attempt to link the discussion 
surrounding the broad questions about ap- 
propriate technology transfer with ele- 
mentary micro-economic analysis of factor 
substitution and innovation. 

In Figure 1, suppose initially that the 
curve QO’ represents the unit isoquant ofa 
constant return to scale production func- 
tion of conventional neoclassical theory. 
Let point a represent the technique of 
production used in advanced countries. 
Relative factor prices are such that cost is 
minimized by the use of this technique. If 
production of the commodity is to be in- 
troduced into a less developed economy, 
the relative price of labor, indicated by the 
slope of the line FF’, will be much lower. 
The appropriate technique of production 
should now be represented by the point b, if 
the conventional isoquant were to exist. 
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FIGURE | 


The question now arises as .to whether 
the alternative techniques represented by 
the conventional isoquant depict existing 
specific processes that can be introduced 
directly into factories or are instead merely 
indications of what can be achieved within 
the existing framework of general scientific 
knowledge. There are problems with either 
conception, aS was pointed out in some 
acute observations by W.E.G. Salter (ch. 2) 
in his pioneering study. In the case of the 
first alternative, the separation of 
technology from market forces that is an 
essential feature of conventional produc- 
tion theory goes by the board and, further- 
more, the range of techniques available 
would be restricted to those that are cur- 
rently commercially viable. The problem 
with the second alternative of including all 
possible designs is that one escapes from 
the contamination of technology by nrarket 
forces at the price of being left with an 
extremely nebulous and empty concept. It 
may be asked how one knows what are the 
boundaries of technical choice constrained 
only by general scientific knowledge. It is 
certainly not possible to say that the less 
developed economy should choose tech- 
nique b when it may require considerable 
expenditure to actually be made opera- 
tional. Salter himself prefers the latter al- 
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ternative and, long before the subject of ap- 
propriate technology became fashionable, 
made the following wise observation: 


One wonders how far the use of 
highly mechanized techniques in such 
(less developed) economies is due 
simply to the fact that the details of 
western technology reflect the need to 
save labor, and that this set of detailed 
designs may be quite inapplicable to 
economies where labor is cheap. 
Perhaps underdeveloped countries 
should use western knowledge to 
develop a detailed technology aimed at 


methods that are modern and 
technically efficient but not 
mechanized. [p.15] 


I agree with Rosenberg when he criti- 
cizes Salter’s choice of the second alterna- 
tive. He states that from an economic point 
of view there is no real difference between 
an innovation in production being due to an 
increment in engineering or scientific 
knowledge. As he says, “It is not, after all, 
scientific knowledge which is ultimately 
valued in the economic sphere but, rather, 
knowledge in a form which is directly ap- 
pliable to productive activity” (p.65). 

If we follow Rosenberg, however, we 
confront the problem of relative factor 
prices and the volume of production 
influencing the availability of techniques. 
We seem to be left with the choice for the 
less developed economy between tech- 
nique a which is feasible but not desirable, 
and technique b which would be desirable 
but is not feasible in the absence of alloca- 
tion of resources to its determination. 
Moreover if resource allocation to the 
development of new technology is to be 
considered, then would it still follow that b 
is the appropriate technique? 

I shall now try to develop the simplest 
model in which the availability of tech- 
niques is an endogenous variable. We start 
from the idea that a new process which 
does not lower costs of process a, 
evaluated at factor prices of the developing 
country, would not be worth any discovery 
expenditures. In Figure I, consider any ray 
from the origin such as Ox, with the slope 
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steeper than Oa. A new process cor- 
responding to point x on the line FF’ would 
not reduce the factor cost of process a at all 
and so would not be v orth any expenditure 
on discovery. However, suppose that in- 
curring further expenditure on design ena- 
bles us to reduce factor cost by reducing 
both labor and capital inputs propor- 
tionately along Ox Then we should 
continue this expenditure until we reach a 
point along Ox at whizh the marginal incre- 
ment in expenditure on the design is equal 
to the marginal gain im the capitalized value 
of the stream of savirgs in factor costs that 
it brings about over ~he life of the project. 


Suppose that this point on Ox 1s 
represented by c, tLe intersection of Ox 
with the curve OQ’. 


For each ray fron the origin we can 
imagine the experiment being repeated. Let 
the curve QQ’ represent the locus of points 
that, similar to c, are optimal with respect 
to the balancing of costs and benefits on 
new techniques when the choice of tech- 
nique is confined -o a particular labor 
intensity. Notice that QQ’ is no longer a 
conventional isoquaat. Each point on it is 
not independent of relative factor prices 
and the volume of output expected to be 
sold at the corresponding factor cost. The 
information needed to generate what may 
be called the ‘‘poteatial isoquant’’ OO’ is 
the fixed cost of des gn for each technique, 
the relative factor prices FF’ and the de- 
mand curve for the product to enable the 
total flow of savings in factor cost to be 
computed. 

Each point on QQ' represents a 
particular labor intemsity with an associated 
fixed design cost end a present value of 
benefits from facto~-cost reductions. It is 
readily seen that these benefits are a con- 
cave function of labor intensity since they 
are zero for the technique Oa, rise to a 
maximum at Ob, and decline thereafter. I 
hypothesize that design costs are a 
monotonically increasing function of the 
labor intensity of techniques. This seems to 
be intuitively plawsible since the more 
capital-intensive techniques are closer to 
the already opera-ing techniques in ad- 
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vanced countries. In his valuable empirical 
study, David Teece states that **. . . the 
relevant skills for highly capital-intensive 
industries, such as chemicals and petro- 
leum refining, are more easily transferred 
internationally than are the requisite skills 
in the machinery category” (p.259). While 
his empirical evidence refers to differences 
in capital intensity between industries, he 
also believes it to be true about differences 
between processes in the same industry. 
He says, ‘This is consistent with specula- 
tion that international transfer is no more 
difficult than domestic transfer when the 
underlying technology is highly capital 
intensive. The perceived reluctance of 
multinational firms to adapt technology to 
suit the capital-labour endowments of less 
developed countries could well be rooted in 
the desire to avoid escalating transfer costs 
to unacceptable levels” (p.259). 

In Figure 2, the optimum process is de- 
termined, showing the benefits resulting 
from factor-cost reductions as a function of 
the labor intensity of the new processes as 
the concave curve BC. The design and 
adaptation costs of the new processes are 
shown as a function of the labor intensity in 
the convex curve GH. The optimal labor 
intensity Ox* is where the distance between 
BC and GH is at a maximum. In other 
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words, Ox* is the labor intensity at which 
the marginal increase in social benefits from 
reductions in factor costs is just equal to the 
marginal increment in design and adapta- 
tion costs. We therefore see that the true 
optimal process is not Ob which maximizes 
the total benefit from factor cost reductions 
since this is too expensive to achieve. On 
the other hand, it is more labor intensive 


than the technique Oa already in use in the - 


advanced countries, since this does not 
economize sufficiently on relatively scarce 
capital. 

The reader will, of course, be aware that 
my argument has made several simplifying 
assumptions. One is that conditions such as 
the relative factor prices and demand for 
the product remain stationary over time. 
Another is that I assume continuous varia- 
tion in techniques instead of a discrete 
number. These assumptions however may 
be relaxed in a fuller and more formal 
analysis without affecting the spirit of the 
approach. One advantage of the method 
of presentation adopted is to show how 
the conventional formal apparatus of 
neoclassical production theory in terms of 
smooth isoquants and so on can carry over 
into this very different context. I therefore 
do not agree with Rosenberg when he states 
that this approach is ‘distinctly less help- 
ful’ when the problem of technological 
change 1s studied. We have seen how the 
isoquant concept can be modified to take 
account of the very interdependence 
between relative factor prices and research 
expenditure on developing new techniques 
that Rosenberg rightly considers so vital. 

My approach is similar in spirit to that 
proposed by Anthony Atkinson and Joseph 
Stiglitz who stress the importance ofewhat 
they call “localized” technical progress as 
opposed to entire shifts in the production 
function. My analysis proceeds in two 
stages of looking at the cost and benefits 
of a sequence of ‘“‘localized’’ technical 
improvements and then choosing the 
optimal one from among them. A related 
contribution is that of Kenneth Arrow (ch. 
6). He assumes a single improvement and 
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compares the incentive to make that 
improvement under monopoly and perfect 
competition, finding it to be higher in the 
latter case. A similar result could be ob- 
tained from my model since the benefits 
from any particular technical improvement 
depend upon the volume of production, 
which with a given demand curve will be 
lower under monopoly. 

This analysis shows that for the same 
relative factor prices the gain from intro- 
ducing new techniques is higher the larger 
the volume of demand. This would indicate 
that countries such as Brazil and India are 
likelier to generate ‘‘intermediate’’ 
technology than smaller economies with 
the same degree of capital scarcity. One 
might therefore expect that there will be 
profitable opportunities for international 
sale of technical knowledge between coun- 
tries at the same stage of development as 
measured by capital-labor ratios but differ- 
ing in scale. The Heckscher-Ohlin and 
Linder hypotheses combine in this connec- 
tion. The form which this trade takes might 
be sale of patents and payment of royalties 
or direct foreign investment by larger less 
developed economies in smaller ones, for 
which there appears to be some evidence 
already. 

Space does not permit an extensive dis- 
cussion of more dynamic aspects of 
technology transfer and foreign investment. 
Instead, I shall briefly summarize an ap- 
proach adopted in my forthcoming paper 
which combines the view associated with 
Thorstein Veblen and Alexander Gerschen- 
kron that the greater the relative backward- 
ness of a country the faster the rate at 
which it can catch up, and the role of direct 
foreign investment in stimulating technical 
advance in developing economies. The rate 
of technical change in the developing region 
is made an increasing function of the gap 
between technology levels in itself and an 
advanced region and of the proportion of 
foreign to domestic capital within the back- 
ward region. With the rate of technical 
progress in the advanced region. given 
exogenously, a formal dynamic model is 
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constructed in which there is a steady state 
with-all variables growing at this exogenous 
rate and certain equilibrium ratios of 
technology levels in the two regions and of 
foreign to domestic capital. As historians 
such as Cipolla, Landes, and Rosenberg, 
and also Arrow (ch. 7) have stressed, the 
diffusion of innovations has always 
proceeded through direct contacts between 
the possessors and adopters of new 
technology. The role of migration in earlier 
times 1s now largely carried on through the 
aegis of the multinational corporations. In 
this model, the rate of growth of foreign 
capital is an increasing function of its after- 
tax rate of profit and the rate of growth of 
domestic capital is an increasing function of 
the domestic profit rate and the tax 
proceeds on the profits earned by foreign 
capital. An increase in the tax rate on 
foreign capital reduces the equilibrium ratio 
of foreign to domestic capital but also 
widens the relative technology gap between 
the advanced and backward regions. 
Foreign and domestic capital are regarded 
as distinct factors of production in this 
model, reflecting the fact that capital, 
management, and technology are in- 
extricably combined, as pointed out in the 
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pioneering work of the late Stephen 
Hymer. 
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DISCUSSION 


G. C. HUFBAUER, U.S. Treasury Depart- 
ment: Carlos Diaz-Alejandro sounds a clear 
lament for the world’s poor, but his diag- 
nosis is shadowy. As best I can make out, 
Diaz-Alejandro believes that the old 
international economic order (OIEO) 
works to the disadvantage of emerging 
states. As a consequence, the world trading 
system—a system that now facilitates the 
annual exchange of $1 trillion worth of 
goods—is loaded in favor of economic 
agents in the northern climes. The rules 
have worked to nurture monopolies con- 
trolled from Europe and North America 
while fostering competition among the 
products exported by developing nations. 
The new international economic order 
(NIEO) would remedy this imbalance 
through greater “‘market organization” on 
the part of developing nations, particularly 
in primary commodities. So there we have 
it: “OLEO vs. NIEO—old monopolists 
make way for new!” 

In answer to these NIEO propositions, I 
would propose a simple experiment for an 
energetic student: 

A. Take a list of commodity groups 
selected so that there exists a reasonable 
degree of substitution in production 
between the commodities within each 
group. 

B. Assume that the market for any 
commodity group can be sufficiently ‘‘or- 
ganized” so that its nominal price can be 
propelled upwards by as much as a four- 
fold increase, with no diminution of 
quantity demanded. (This assumption is un- 
realistic, but it coincides with NIEO think- 
ing, heavily influenced as it is by the suc- 
cess of OPEC.) 

With only this limit on the reaches of mo- 
nopoly power, and no requirement of 
internal consistency in the resulting price 
structure, the student should try to find a 
vector of prices that would materially raise 
the real income of those states which house 
the poorest half of mankind. (This, of 
course, is an easier test to meet than a test 
expressed in terms of materially raising the 
per capita income of individuals making up 
the poorest half of mankind.) 
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If such a price vector can be found—a 
proposition I doubt-—then the student 
should try writing an essay plausibly argu- 
ing that the requisite degree of market orga- - 
nization can be achieved for the appro- 
priate commodity groups (without, of 
course, inspiring the formation of 
countercartels by producers of the remain- 
ing commodity groups). 

I submit that this mental experiment will 
suggest that cartels are not the answer. This 
does not mean, however, that the poor are 
forever consigned to misery. Income, after 
all, is the product of price and quantity. If 
higher relative prices are not the answer, 
then larger quantities must provide the 
source of economic improvement. What is 
needed is a transformation and diversifica- 
tion of developing economies with greater 
emphasis on manufacturing. 

Consider the following scenario. The 
OECD nations are likely to experience an- 
nual real growth of 4 percent annually dur- 
ing the next decade. On past experience, 
this rate of expansion would support a 7 
percent annual growth in world trade; anda 
7 percent growth in overall trade would 
enable exports of manufactures from 
developing nations to expand at 10 percent 
annually. Such a rate of growth in manufac- 
tured exports could account for 60 percent 
of the increment in developing nations’ 
foreign exchange earnings during the next 
decade. 

This scenario is by no means assured. Di- 
plomatic efforts directed toward the crea- 
tion of new cartels in primary commodities 
may well distract attention from the pre- 
servation of a world trading system con- 
ducive to the long-term interest of develop- 
ing nations. 

Contrary to the claims of the Group of 
77, an expansionist outlook requires not so 
much a new order as a vigorous defense of 
the old. The trading system that emerged 
from the ashes of World War II was ideally, 
if inadvertently, suited to the export-led 
prosperity of “two, three, many Japans.” 
This suitability rests on two key features 
of the General Agreement on Tariffs and 
Trade: the most favored nation (MFN) 
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principle (Article I, which built on a tradi- 
tion reaching back to 1417) and the limita- 
tion of quantitative import restrictions 
(Articles XI-XIV). ' 

Successive postwar trade negotiations 
have witnessed a slow retreat from the 
MFN principle—first the formation of the 
European Economic Community and other 
preferential trading groups, then the Long- 
Term Cotton Textile Arrangement, then the 
Multi-Fibre Arrangement and the 
Generalized System of Preferences. Today 
the Group of 77 clamors for special and dif- 
ferential treatment while European coun- 
tries press for the right to selectively con- 
trol imports from particular countries 
whose exports are too competitive. 

Such departures from the MFN principle 
make it increasingly difficult for trade to be 
a vehicle of development. Selective actions 
often lead to the imposition of quantitative 
restrictions, which inherently discriminate 
against the trade of newly competitive and 
high growth economies. The recent spate of 
voluntary restraint agreements and orderly 
marketing agreements is clear evidence of a 
trend that needs to be reversed. 

Both developed and developing countries 
need to rise up to this challenge if the world 
trading system is to continue as an “‘engine 
of growth” in the 1980’s. It is essential that 
the success countries of the postwar pe- 
riod—Japan, Korea, Taiwan, Brazil, 
Mexico—open their own markets to im- 
ports of manufactures from newly emerging 
nations. Europe and North America cannot 
alone bear the costs of domestic economic 
transformation in response to the trade 
needs of the developing world. 

Developed and developing countries 
alike must also address the dangers that 
arise from the proliferation of new tech- 
niques of government intervention—tax 
holidays, outright regional subsidies, and 
other aids to particular industries. (See 
Harald Malmgren, International Order for 
Public Subsidies.) Not only can these inter- 
ventions lead to inefficient results; more 
importantly, they can cause, or appear to 
cause, the inequitable migration of in- 
dustry—away from areas of comparative 
advantage. Export-led growth is accept- 


INTERNATIONAL TRADE AND DEVELOPING COUNTRIES 281 


able, but export-led growth that is built on a 
regime of public subsidies is not. 

In short, the trade challenge is not to 
form new cartels for primary commodities, 
but to expand competitive international 
markets for manufactured goods. 


RONALD MCKINNON, Stanford Uni- 
versity: In order to better the unsatis- 
factory lot of the mass of unskilled workers 
in the third world, Carlos Diaz-Alejandro 
fervently desires a New International Eco- 
nomic Order (NIEO). He would replace 
(method unspecified) the liberal free-trade 
principles that have governed most interna- 
tional commerce with and among 
developed countries in the postwar period. 

Anne Krueger has painstakingly assem- 
bled data on the labor and skill intensity of 
export- and import-competing industries 
for several representative LDCs. Para- 
doxically, her data indicate that past depar- 
tures from free trade within the Third 
World may well have substantially harmed 
unskilled workers and contributed to the 
massive unemployment and underemploy- 
ment with which we are familiar. 

Much of the apparent contradiction 
arises from Diaz-Alejandro’s conviction 
that effective competition is declining in 
world markets for goods and services. 
Producers of industrial products in the ad- 
vanced countries have increasing monop- 
oly or oligopoly power because they are 
price setters rather than price takers. This 
idea should astonish American manufac- 
turers faced with unprecedented competi- 
tion in textiles, steel, chemicals, machine 
tools, computers, home appliances, etc., 
and who have recently been virtually 
drivefi out of world export markets for 
ships, shoes, autos, and other major 
product lines. 

Diaz-Alejandro incorrectly associates 
increased trade in heterogeneous Hicksian 
‘“‘fixprice’’ manufactures with increased 
monopoly power; similarly he associates 
homogeneous minerals, food crops and 
natural fibres (Hicksian ‘“‘flexprice’’ goods) 
with the competition that befits the old 
liberal tracing rules. Producers of industrial 
products with specific brand names quote 
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stable prices for finite time intervals, 
measured in weeks or months, so that cus- 
tomers may shop carefully and compare the 
complex technical specifications of compet- 
ing products, and incidently hedge the in- 
_ ventories of their distributors against price 
risk. Texas Instruments quotes a ‘‘fixed’’ 
but competitive price for its electronic slide 
rule that is now one sixth of its level three 
years ago. 

A primary product usually sells for a 
more uniform price that fluctuates on a day- 
to-day basis but can be hedged in futures 
markets. However, as Diaz-Alejandro 
himself points out, this uniformity of price 
doesn’t prevent enterprising monopolists 
from trying to corner the market for sugar 
(nineteenth century) or coffee, petroleum, 
diamonds, and phosphate (this century). 

In short, no useful empirical association 
exists between price rigidity and degree of 
monopoly power. In today’s ferociously 
competitive industrial environment, those 
low-wage countries which successfully 
expand exports (as three or four have al- 
ready demonstrated) would seem ideally 
placed to buy high-technology goods at bar- 
gain basement prices. 

What are the likely internal conse- 
quences within LDCs of the nascent, but 
definitely renewed, interest in export-led 
development? Krueger’s study indicates 
that export industries, which operate 
mainly at competitive world prices, absorb 
more labor and less capital—human and 
nonhuman—than do protected import-sub- 
stitution industries. If substantiated, this is 
indeed an important finding. 

Heretofore, considerable pessimism has 
pervaded the extensive empirical studies 
commissioned by the OECD and World 
Bank regarding the employment conse- 
quences of industrialization patterns in the 
Third World. An unfortunate earlier U.N. 
initiative, similar to the current NIEO, en- 
couraged import substitution in the 1950's 
and 1960’s. Article 18 of the General 
Agreement on Tariffs and Trade excused 
LDCs from themselves following. liberal 
trading principles. The resulting trade 
restrictions biased industrial development 
against unskilled laborers and poor 
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farmers. Fortunately, Krueger’s empirical 
work gives hope that unfortunate income 
distributions are not endemic to the in- 
dustrialization process: freer trade policies 
by the LDCs themselves could have more 
favorable social consequences. 

I have only one specific criticism of 
Krueger’s interpretation of her data. She 


presumes the higher capital-labor ratios of - 


inter-LDC exports vindicates the factor 
proportions theory of comparative ad- 
vantage. More likely, this is the artificial 
result of customs unions (for example, the 
Andean Pact) or bilateral trade agreements 
(say in automobile components) among 
LDCs that encourage the bartering of 
protected products that are not meeting the 
market test of world prices. Perhaps her ex- 
port data could be further broken down to 
suppress this effect. 

In summary, Krueger and associates 
have tentatively shown that if LDCs dis- 
mantle their trade restrictions, then the 
resulting industrialization patterns might 
yield tendencies toward factor price 
equalization which would improve the lot 
of unskilled labor in the Third World, much 
more than seemed possible based simply on 
the industrialization experience of the 
1950’s and 1960’s. For this to occur, 
developed countries must, however, 
strongly resist protectionist pressure for 
government ‘‘management’’ of their im- 
ports of goods and services from LDC s— 
something the NIEO enthusiasts seem 
perversely close to advocating. And of 
course Diaz-Alejandro is correct that the 
more liberal movement of people, through 
reduced restrictions on the migration of un- 
skilled labor, is an important adjunct to free 
commodity trade. 


ROBERT E. BALDWIN, University of Wis- 
consin-Madison: As Carlos Diaz-Alejandro 
points out in his very interesting paper, the 
basic complaint of the developing countries 
is that they feel that the markets in which 
international transactions take place are 
somehow rigged against them. What this in- 
variably comes down to is that they believe 
the developed countries use their greater 
economic, political, and even military 
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power to extract sizable monopoly rents 
from them. There is no doubt, as Diaz- 
Alejandro also points out, that international 
markets for both minerals and many food- 
stuffs were far from purely competitive 
even in the last century. However, I do not 
think too many economists have ever 
thought they were. It is perhaps a bit like 
setting up a strawman to imply that 
economists in developed countries thought 
that atomistic competition was the general 
practice, whereas in fact it is very easy to 
cite many cases where clearly this was not 
true. 

Be that as it may, I think the point Diaz- 
Alejandro is making is absolutely right. 
Certainly until after World War II, when 
many LDCs gained their political inde- 
pendence, the monopoly power that existed 
in international economic relations was 
mainly in the hands of economic agents of 
the developed countries and they did not 
hesitate to use it. However, from the 1950's 
onward, this situation began to change 
considerably. The newly formed nations 
among the LDCs as well as some of the 
older independent developing countries 
began to use the power of the nation-state 
to extract some of the monopoly rents from 
foreign investors in their countries. In the 
mineral field, for example, there was first a 
sharp rise in required royalty and tax pay- 
ments and then more and more nationaliza- 
tion proceedings against foreign com- 
panies. As of now, I doubt if there are 
many more rents that can be extracted in 
the mineral area, and we know, of course, 
that mineral exploration has shifted sharply 
away from the developing countries 
towards developed countries because of 
some of these actions. 

What we see happening now and what is 
being pressed for under the N/JEO carries 
these actions a step further. Competition 
among producers of commodities like cop- 
per or oil did not produce the competitive 
solution but neither did it produce the mo- 
nopoly one. Efforts of the kind of strict 
collusion required for the monopoly solu- 
tion invariably broke down. However, as 
these oligopolistic private producers are be- 
ing replaced by even a smaller number of 
governmentally controlled producers, op- 
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portunities exist for the developing coun- 
tries to extract a greater rent by coming 
closer to the pure monopoly solution. The 
realization of this power and its use, as in 
the oil case, can produce profound shifts in 
income distribution. Where the developing 
countries see that the OPEC’s solution will 
not work, they are seeking other institu- 
tional means such as the use of buffer 
stocks and price fixing schemes designed to 
stabilize and raise prices of various primary 
products. 

These efforts really do not represent 
claims for a new order but rather efforts to 
use the old order for monopolistic purposes 
just as agents from the developed countries 
did and do today. The LDCs can now do 
this because by acting on a governmental 
level they are large enough to exercise real 
monopoly power. We should not be sur- 
prised by this nor claim they are now rig- 
ging the rules against the developed coun- 
tries any more than we should say the 
developed countries formerly rigged the 
rules against the developing countries. In 
an environment in which antimonopoly 
rules are not administered on an interna- 
tional basis, both of these cases are merely 
developments under the existing rules. 

Whether we can say—as Diaz-Alejandro 
at least hints—that the new monopoly 
power of the LDCs will act as a counteract- 
ing force against the DCs that actually 
improves the allocation of resources is not 
clear. From my viewpoint it would seem 
that when new monopolies arise to face old 
ones, the most frequent result is an even 
poorer allocation of world resources. Of 
course, ideally what we need are a set of 
international rules that discourage mo- 
nopoly, whether it be on the part of DCs or 
LDCs, coupled with transfer mechanisms 
that handle our concerns for equity. But 
just as these rules were not politically feasi- 
ble when the DCs exercised most of the 
monopoly power, it is unlikely that they are 
politically feasible now. So we shall be left 
with a situation in which the LDCs are 
increasingly able to meet their equity goals 
by exercising monopoly power—unfortu- 
nately at the cost of greater inefficiency of 
world resource allocation. 
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Consumer Product Safety Regulation 


By HENRY G. GRABOWSKI AND JOHN M. VERNON* 


Government policy toward consumer 
product safety has experienced major insti- 
tutional changes in the United States over 
the past fifteen years. In particular, 
Congress has passed a number of laws im- 
posing and strengthening federal regulatory 
controls on product safety across a broad 
spectrum of markets. 

In the food. and drug area, the 1962 
Kefauver-Harris Amendments made the 
premarket approval process for new 
pharmaceuticals much more stringent and 
extended Food and Drug Administration 
(FDA) controls over the pharmaceutical re- 
search and development process. The 1968 
Delaney Amendments required the FDA to 
ban any food additive from the marketplace 
found to be carcinogenic in animals, regard- 
less of foregone benefits. The 1976 Medical 
Device Amendments extended FDA con- 
trols to all medical devices (for example, 
heart pacemakers, cardiographs, steth- 
oscopes, etc.) and many classes of medical 
devices will now be subject to a premarket 
approval process similar to that for new 
drugs. 

Beginning in the mid-1960’s, Congress 
also has passed a succession of product 
safety laws dealing with specific products 
such as automobiles, toys, flammable 
fabrics, lead-based paints; and poisonous 
and toxic substances. Most of these 
responsibilities were eventually cansoli- 
dated and put under the jurisdiction of the 
Consumer Product Safety Commission 
(CPSC), created in 1972. This new agency 
was given a broad mandate by Congress to 
set safety standards for all consumer 
products presenting undue risk’ of injury, 
except for those products already regulated 
by an established agency (for example, 
food, drugs, pesticides, and autos). 
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Thus Congress has extended federal 
product safety controls to virtually all areas 
of the marketplace. While it is too early to 
evaluate the impacts of this new regulation, 
it is possible to make some general observa- 
tions about its emerging characteristics. 

First, in drafting and funding new 
product safety legislation, Congress has 
strongly favored direct regulatory controls 
(for example, product.standards, premarket 
approval, prohibitions of very risky 
products, etc.) compared to other policy 
instruments that might be employed to en- 
courage greater product safety. In 
particular, two alternatives often advocated 
in the academic literature—the generation 
and dissemination of better information 
about product safety hazards and the use of 
economic incentives (i.e., taxes or 
subsidies) have been given little attention. 

Second, the decision-making process at 
the various agencies appears to embody a 
strong ‘safety imperative.” That is, there 
is strong resistance to the notion that the 
benefits of greater safety stemming from a 
particular policy must be weighed against 
the costs that might be entailed by that 
policy. To a considerable degree, the regu- 
latory agencies are probably reflecting the 
desires of Congress in this regard. The 
product safety laws tend to be drawn with 
very specific and narrow mandates (for 
example, to protect consumers against un- 
safe products) and provide few incentives 
for agency decision makers to introduce 
cost considerations into their decisions. 
While it is true that these agencies are now 
required to calculate ‘‘economic impact’ 
or benefit-cost analyses of their decisions, 
these generally take on an “‘after the fact” 
character. As we show in our analyses of 
the CPSC and the FDA below, the results 
of benefit-cost analyses apparently have lit- 
tle effect on regulatory decisions. 
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Third, there currently exists little effort 
to design regulatory policies so as to 
complement existing market and legal in- 
centives regarding product safety. Presum- 
ably the rationale for government regula- 
tion of product safety rests first on the 
presence of market information imperfec- 
tions; and second, on the fact that the tort 
liability system (which makes producers 
liable for ‘‘defects’’ in their products) 
provides weak incentives in many circum- 
stances because of high transactions costs 
and uncertainties in legally determining 
fault. However, these market and legal 
imperfections vary greatly across different 
product areas and industry categories. 
Therefore, in setting priorities for regula- 
tory action, an agency with broad discre- 
tionary powers like the CPSC should pre- 
sumably concentrate on those areas where 
market and legal incentives for product 
safety are most deficient. In this way they 
can target their resources to the areas 
where potential benefits are greatest rela- 
tive to costs. 

Fourth, product safety standards and 
regulations can result in significant unin- 
tended side effects on the long-term com- 
petitive structure of an industry. Our own 
recent analysis of the pharmaceutical in- 
dustry, for example, indicates that in- 
creased regulation since 1962 has resulted 
in a much greater concentration of innova- 
tion among the largest drug firms. Simi- 
larly, recent analyses of the CPSC 
proposed standards in power lawnmowers 
indicate that implementation of these stan- 
dards would eliminate several small 
producers and significantly increase in- 
dustry concentration (see W. Brockett et 
al.). 

In the remainder of the paper, we 
specifically analyze the behavior and 
performance of the two principal agencies 
engaged in product safety regulation (the 
CPSC and the FDA) and consider these 
points in more detail. 


I. The Consumer Product Safety Commission 


Congress passed the Consumer Product 
Safety Act in 1972 which created the CPSC 
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and empowered it to ‘“‘protect the public 
against unreasonable risks of injury 
associated with consumer products” 
(CPSC, 1976). It has been estimated that 
the Commission has jurisdiction over some 
10 to 11 thousand different products which 
account for about $750 billion in annual 
sales. Among the policy options which the 
Commission has to carry out its mandate 
are the dissemination of information, the 
developmen: of minimum safety standards, 
and the outright ban of especially 
hazardous products. 

To date the Commission has proposed or 
implemented safety standards for products 
such as bicycles, matchbooks, power 
lawnmowers, swimming pool slides, and 
public playground equipment. In establish- 
ing priorities on standards, the Commission 
has relied heavily on its frequency severity 
index of product related injuries. This is 
based on the number and character of inju- 
ries from a particular product class 
recorded at hospital emergency rooms. 

This approach to establishing agency 
priorities has been strongly criticized in a 
recent study by Nina Cornell, Roger Noll, 
and Barry Weingast. In particular, they 
argue that while the products targeted for 
standards by the CPSC have above average 
injury rates, they are products involving 
risks which are well understood and volun- 
tarily assumed by consumers. At the same 
time, the Commission has given little atten- 
tion to more sophisticated products like 
microwave ovens, where the hazards are 
more subtle and less clearly defined and for 
which information on safety characteristics 
is more difficult for consumers to obtain. 
This type of product, of course, rarely 
shows up as the cause of emergency room 
injuries, but may pose significant long-run 
health hazards about which there is general 
consumer ignorance. 

In our opinion, a major ongoing problem 
with the CPSC approach to product safety 
regulation is that it does not really try to 
compare benefits and costs in deciding 
where government safety standards are 
necessary. Rather, the Commission’s deci- 
sions reflect a ‘‘safety imperative’ which 
tends to ignore the cost side of the equation 
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almost completely. This is demonstrated by 
an analysis of the priority rankings for 
forty-six product classes which are con- 
sidered in the CPSC Mid-Year Review 
(March 1977). This report suggests various 
factors and criteria as relevant to establish- 
ing Commission priorities including the fre- 
quency and severity of injuries, causes of 
injuries, costs and benefits of CPSC action, 
unforeseen nature and vulnerability of the 
population at risk, the probability of ex- 
posure to hazard, and other factors. 

Table | presents the rankings and cor- 
responding benefit-cost ratios for twenty- 
one product classes for which ratios were 
available. Although many of these benefit- 
cost ratios are based on very preliminary 
economic analyses, they are the numbers 
available to the staff and commissioners in 


TABLE 1—CPSC PRIORITY RANKINGS AND 
BENEFIT-CosST RATIOS OF CURRENT AND 
FUTURE PROJECTS 


Benefit- 
Cost Priority 
Project Ratio Ranking 
Bathtubs and Showers 2.70 12 
Over-the-Counter Antihistamines 2.52 15 
Public Playground Equipment 2.02 3 
Gas Space Heaters 1,85 2 
Drain Cleaners 1.08 17 
Ladders 94 ji 
Glazing Materials 9 4 
Ranges and Ovens .87 7 
Trouble Lights 75 8 
Chain Saws .67 14 
Upholstered Furniture 48 5 
Power Saws (portable) 40 13 
Power Mowers .40 ] 
Matches 37 10 
Rust Remover 34 20 
‘Petroleum Distillates io 16 
Power Saws (nonportable) 16 o 18 
Ammonia „H 2! 
Extension Cords 10 8 
Television Sets .09 ' 6 
Wearing Apparel .02 19 


Source: Benefit-cost ratios were obtained directly 
from a CPSC Bureau of Economic Analysis staff 
memorandum or calculated from new or revised data 
supplied in the CPSC Mid-Year Review using the 
procedures of the CPSC Bureau of Economic 
Analysis; priority rankings were obtained from a 
CPSC News Release. 
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establishing priorities. The priority rank- 
ings refer only to the Commissioners’ 
ordering of the twenty-one products in Ta- 
ble: I, and not their rankings among all 
forty-six products that they evaluated. 
However, rankings 1—12 in the table were 
all accorded the status of ‘high priority’”’ 
and are targeted for standards by the CPSC 
during the coming year. 

It is clear from Table | that the CPSC 
does not accord great weight to benefit-cost 
analysis, either in the absolute sense of the 
desirability of pursuing the project at all or 
in the ranking of projects. Only five 
projects of the twenty-one have ratios ex- 
ceeding unity. Furthermore, the number 
one priority ranking in the table, power 
mowers, was ranked second by the Com- 
missioners out of forty-six and it has a 
benefit-cost ratio of only .40 (total benefits 
were estimated at $112 million compared to 
costs of $285 million). 

In doctoral dissertation research cur- 
rently underway, Lacy Thomas is analyz- 
ing the CPSC decision-making process. His 
effort is directed at determining empirically 
the implicit weights for project attributes 
that the CPSC uses in establishing its 
choices among projects. Using a logit 
analysis, Thomas has found that estimated 
benefits (which are highly correlated with 
the estimated frequency and severity of in- 
juries for each product class) dominate cost 
considerations in the setting of agency 
priorities. In particular, estimated 
coefficients on the benefit variable are ten 
to twenty times larger in absolute mag- 
nitude than those on the cost variable, 

It should be noted that CPSC members 
and other product safety regulators have 
argued that there are very good reasons for 
not making their decisions depend directly 
on the outcomes of benefit-cost analysis. 
First, they suggest there is no generally ac- 
cepted operational methodology among 
economists for valuing human lives. 
Second, they point out that the benefits and 
costs are not comparable. The benefits in- 
volve the saving of human lives and the re- 
duction of bodily injuries and health 
hazards while the costs involve higher 


ew 


VOL. 68 NO. 2 


product prices, lower business profits and 
other “‘economic’”’ effects. 

While these arguments are apparently 
quite persuasive to many congressmen and 
consumer advocates, at best they only 
argue against the use a: a strict benefit-cost 
criteria of unity in acc2pting or rejecting a 
project. It it still appropriate to use some 
type of benefit-cost celculation in ranking 
projects and setting pnorities, if the Com- 
mission’s actions are `o be cost effective. 
The rankings in Table | obviously do not 
have this property. Ir effect, they would 
seem to imply that the benefits of saving 
lives or preventing in uries for a product 
class like television receivers or extension 
cords (which are given high priority but 
have very low benefit-cost ratios) are worth 
several times more then the corresponding 
benefits obtainable from product classes 
like chain saws or drain cleaners (which 
have much higher benefit-cost ratios but are 
given considerably lower priority by the 
Commission). 

The utilization of benefit-cost analyses in 
this manner would also seem to have ad- 
vantages in helping the Commission to 
choose among altermative strategies of 
government intervent:on. There may well 
be cases, for examp, for which safety 
standards have a relatively higher benefit- 
cost ratio but where some alternative 
strategy (for example, information dissemi- 
nation) could accomplish the same objec- 
tive in a more cost efficient manner. While 
the Commission and Congress have tended 
to favor safety stendards over other 
strategies, at present they cannot Justify 
these preferences >n cost efficiency 
grounds since the requisite benefit-cost 
analyses have never been undertaken. 


II, FDA Regulation of Pharmaceuticals and 
Medical Devices 


In contrast to the zecent charter of the 
CPSC, government regulation of pharma- 
ceuticals started in 1906 and has evolved 
over time into a ver” stringent system of 
premarket controls over new drug develop- 
ment and introductiom. While early regula- 
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tion was oriented at patent medicine 
abuses, the sulfanilamide tragedy in 1938 
led to passage of the Food Drug and Cos- 
metic Act which required FDA approval of 
all new drugs as “‘safe’’ before they could 
be marketed. Then in 1962, as the disas- 
trous effects of thalidomide were becoming 
apparent in Europe, the Kefauver-Harris 
Amendments were passed. This law 
expanded FDA controls to the clinical test- 
ing and development process for new drug 
compounds. In addition, manufacturers 
were required to demonstrate the thera- 
peutic efficacy as well as safety of a new 
drug to obtain FDA approval. 

The fact that new drugs can be the source 
of serious unforeseen toxic side effects in 
addition to strong therapeutic benefits 
justifies these strong regulatory controls in 
the minds of many individuals. At the same 
time, FDA regulatory decisions have been 
characterized by an extreme form of safety 
imperative. As FDA Bureau of Drugs direc- 
tor Richard Crout has indicated: "I would 
emphasize very strongly that the Food and 
Drug Administration regulates health 
policy, not economic matters. That is ter- 
ribly important to understand. We do not 
pay any attention to the economic conse- 
quences of our decisions and the law does 
not ask us to” (pp. 196-97). 

Over the period since the 1962 Amend- 
ments were passed, a number of adverse 
trends have been observed with regard to 
the innovative performance of the pharma- 
ceutical industry. In particular, average re- 
search and development costs for a new 
drug entity have increased more than an 
order of magnitude and now exceed $20 
million per new drug. Development times 
and risks have also significantly increased. 
Most importantly, the annual rate of new 
drug introductions in the United States has 
fallen to less than one-third the rate which 
existed in the early 1960’s. In a forthcoming 
paper we consider various hypotheses for 
these adverse trends; and, on the basis of 
international comparative analysis, con- 
clude that increased regulation has been a 
major factor underlying declining innova- 
tional performance in the drug industry (see 
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the authors and Thomas). This is consistent 
with a number of other studies (see Martin 
Baily, Sam Peltzman, David Schwartz- 
man). 

There are clearly foregone health benefits 
to the public when beneficial drugs are left 
undeveloped or are substantially delayed 
because of FDA regulatory controls. 
William Wardell, a clinical pharmacologist, 
and Louis Lasanga documented many 
cases in which new drugs developed abroad 
(and even many American drugs first in- 
troduced abroad) generally took several ad- 
ditional years to gain FDA approval for use 
in the United States. Their findings are 
consistent with our own analysis of the 
international diffusion of new drug 
therapies across four countries (the United 
States, United Kingdom, France, and 
Germany). Specifically, we found that a 
majority of all the new chemical entity drug 
introductions into the United States over 
the period 1965-75 had a prior introduction 
in the United Kingdom, France, or 
Germany. Moreover, if one considers only 
the twenty-seven new drugs introduced in 
this period that were specifically classified 
by the FDA in 1974 as important thera- 
peutic advances, fifteen had prior introduc- 
tion in one of these foreign countries, eight 
became available here and abroad in the 
same year, and only four were initially 
available here first. 

Of course, the total benefits of FDA regu- 
lation may exceed its overall costs. We 
have been concentrating here on the cost 
side, and the benefits to the public of avoid- 
ing harmful side effects of drugs kept off the 
market surely exist. However, given the 
FDA’s stated policy of giving absolute 
priority to considerations of safety, and 
efficacy, and ignoring effects on firm costs 
and innovation, it is almost inevitable that 
marginal costs will exceed benefits and that 
FDA policy will err on the side of being 
overly restrictive. 

As noted in the introduction, Congress, 
in the Medical Device Amendments of 
1976, has extended the FDA premarket 
regulatory controls over a larger spectrum 
of medical products. If the FDA brings a 
similar regulatory philosophy to bear on 
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this sector to that which it has exhibited in 
pharmaceuticals, the costs in terms of fore- 
gone innovation are likely to be quite high 
indeed. This is particularly so because in- 
novation in many medical device fields 
(such as heart pacemakers) has not been 
characterized by large economies to scale 
and several major new products have 
emanated from small firms. Such firms 
would be least able to finance or bear the 
costs and risks of an expensive, lengthy, 
and uncertain premarket regulatory ap- 
proval process. Moreover, we have shown 
elsewhere (1976) the rapid increases in re- 
search and development costs that oc- 
curred in pharmaceuticals over the post- 
Amendment period has operated to 
concentrate innovation in the very largest 
drug firms. One might expect similar, but 
perhaps even more dramatic structural 
changes for many medical devices, if regu- 
lation in this area proceeds with a compara- 
ble approach to FDA regulation of pharma- 
ceuticals. 


III. Summary and Conclusion 


While it ts still too early to evaluate con- 
clusively the recent wave of consumer 
product safety regulation, the evidence 
thus far indicates that serious resource mis- 
allocation is taking place and is likely to 
continue. The regulators of product safety 
tend to rely solely on direct controls 
(product bans and standards) and to be 
concerned with the benefits only, as 
measured in the number of lives saved and 
accidents avoided. They ignore, often in- 
tentionally, the costs of their controls. Un- 
less this “‘safety imperative” approach to 
regulation is changed, the problems of 
resource misallocation will multiply over 
time as regulatory controls are extended to 
several additional product classes. 
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Egonomics, or the Art of Self-Management 


By T. C. SCHELLING* 


One of the sophisticated financial ar- 
rangements available at your neighborhood 
bank is ‘“‘Christmas Savings.” In this plan 
you are committed to regular weekly de- 
posits until some date in November when 
all the money is there with accumulated 
interest to spend for Christmas. It doesn’t 
accumulate quite as much interest as 
regular savings. The reason people accept 
less interest on Christmas savings is that 
the bank protects these funds a little more 
than it protects ordinary savings. Regular 
Savings are reasonably well protected 
against robbery, embezzlement and insol- 
vency; and insurance takes care of what 
protection cannot do. But there is one 
predator against whose ravages the bank is 
usually impotent—you. With a Christmas 
account, the bank assumes an obligation to 
create ceremonial and administrative bar- 
riers to protect your account from yourself. 

Some people cheat on the withholding- 
tax forms they fill out for their employers. 
They understate their dependents, so that 
the Internal Revenue Service takes more 
than it deserves all year—a free loan from 
the taxpayer—in return for which the tax- 
payer gets a reduced shock the following 
April. 

Many of us have little tricks we play on 
ourselves to make us do the things we 
ought to do or to keep us from the things we 
ought to foreswear. Sometimes we put 
things out of reach for the moment of 
temptation, sometimes we promise 
ourselves small rewards, and sometimes we 
surrender authority to a trustworthy friend 
who will police our calories or our ciga- 
rettes. We place the alarm clock across the 
room so we cannot turn it off without get- 
ting out of bed. People who are chronically 
late set their watches a few minutes ahead 
to deceive themselves. I have heard of a 
corporate dining room in which lunch 
orders are placed by telephone at 9:30 or 
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10:00 in the morning; no food or liquor is 
then served to anyone except what was 
ordered at that time, not long after 
breakfast, when food was least tempting 
and resolve was at its highest. A grimmer 
example of a decision that can’t be re- 
scinded is the people who have had their 
jaws wired shut. Less drastically, some 
smokers carry no cigarettes of their own, so 
they pay the “‘higher’’ price of bumming 
free cigarettes. 

In these examples, everybody behaves 
like two people, one who wants clean lungs 
and long life and another who adores to- 
bacco, or one who wants a lean body and 
another who wants dessert. The two are in 
a continual contest for control; the 
‘straight’? one often in command most of 
the time, but the wayward one needing only 
to get occasional control to spoil the other’s 
best laid plan. 

As a boy I saw a movie about Admiral 
Byrd’s Antarctic expedition and was im- 
pressed that as a boy he had gone outdoors 
in shirtsleeves to toughen himself against 
the cold. I resolved to go to bed at night 
with one blanket too few. That decision to 
go to bed minus one blanket was made bya 
warm boy; another boy awoke cold in the 
night, too cold to retrieve the blanket, curs- 
ing the boy who had removed the blanket 
and resolving to restore it tomorrow. The 
next bedtime it was the warm boy again, 
dreaming of Antarctica, who got to make 
the decision, and he always did it again. 

I didn’t realize then how many contests 
of that kind, some pretty serious, I would 
eventually have with myself, trying to stop 
smoking, to exercise, to study for an exami- 
nation, to meet a deadline, or to turn off an 
old movie on TV. At a gathering like the an- 
nual meeting of the American Economic 
Association most of us are exquisitely 
aware of that form of academic delinquency 
that is probably our greatest occupational 
hazard: We cannot make ourselves write 
those papers, articles, and dissertations 
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that we know we must write, the impedi- 
ment being greater the more important the 
thing we have to write. Im the end it is often 
deadlines, sometimes deliberately 
contrived for the purpose, that enhance our 
desperation to the point where the risk of 
failure can no longer keep us from trying. 
Some of my colleagues Fave told me of the 
artful ways they contrive to make 
themselves get started >n that paper, or 
how they break a frightening large task into 
small pieces with a rule that one piece must 
be done each day. 

Some of our contrivaices are ingenious 
and successful. If told by a doctor we'd live 
longer if we’d get out in a cement covered 
yard and jump up and -jiown for an hour, 
most of us would settle for shorter lives; 
but if we get a ball and something to hit it 
with, and somebody tc hit it back, and 
make rules to convert “he jumping into a 
contest, the activity becomes quite engag- 
ing. (Indeed, some even become 
excessively engaged.) |> run for exercise 
and, I believe like most reople, I dislike it; I 
keep waiting for the inventor of that 
mechanical rabbit at zhe dog races to 
contrive something tha adds comparable 
zest on a people’s course. 

Many sophisticated ipeople use unso- 
phisticated budgeting devices, like weekly 
spending allowances and special funds for 
self-indulgent expenditures, often using 
two or three savings accounts, sometimes 
in separate banks, to echieve self-control 
through  self-intimidation. They cannot 
casually erode a bouncary they have put 
around certain expenditures if they have to 
violate a categorical rale or walk into a 
separate bank to steal their own money. 
Recently Henry Rower and Jess Marcum 
have offered an interpretation of betting in 
lottery-like games wita very long odds. 
“For people who play these games, savings 
would be a more reliatie way of amassing 
some money,” because of the actuarial un- 
fairness of the odds; bu: if these are people 
who cannot discipline Themselves to accu- 
mulate large sums throwgh a protracted pe- 
riod of savings, and wil. never have a lump 
sum with which to escape from their low- 
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capital life style, “‘such games might seem 
to offer the only hope of accumulating a 
lump sum.” And a good part of the ra- 
tionale for social security and mandatory 
retirement plans has been that people will 
be better off if they are obliged to do what 
they would usually wish to do but for which 
they would suffer occasional disastrous 
lapses of morale and self discipline. Sidney 
Alexander once told me, after leading a re- 
search project for several years, that he had 
finally learned what an entrepreneur ts: a 
person who spends most of his time getting 
people to do what they said they would do. 
And the rest of us spend a good part of our 
time trying to get ourselves to do what we 
already decided to do. 

Surveys in America and in England indi- 
cate that most people who smoke-——by no 
means everybody, but a majority—have at 
some time tried to stop. The Surgeon 
General has been warning people for two 
decades that smoking is bad. Just about 
everybody knows it. If there were some 
way that cigarettes could be reliably put be- 
yond reach, and people could vote on 
whether they would like that done, it is a 
fair guess that a majority of the smokers 
would elect to deny themselves any possi- 
bility of lighting another cigarette. 

Hardly anybody thinks it could be done, 
and neither experience with alcohol in the 
1920’s nor marijuana in the 1960’s makes 
the effort look promising. Those who didn’t 
want the cigarette ban would offer a market 
for contraband cigarettes; nobody has a 
good idea how to suppress such a market; 
and, once the market is there, the smokers 
who favored the ban will be little more able 
to resist cigarettes than they used to be. 
And even if the abolition were unanimously 
approved by all smokers, people would 
know that if they could sneak in a few cig- 
arettes people would buy them; there 
would be a black market and most of the 
people who wished the market didn’t exist 
would patronize it. 

Smoking is only one of several addictive 
or habitual behaviors that people engage in, 
but it is the best example of one that is 
widespread, meets no known physical need 
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(except for people who have already ac- 
quired the habit), is known to be harmful 
but only in the statistical long run, is hard to 
quit, and one that most people might like to 
quit, especially if they could be relieved of 
withdrawal difficulties but even if they had 
to suffer if only they were assured of suc- 
cess. Overeating is second in the number of 
people who wish they could control their 
behavior better than they do; and alcohol 
has a large absolute number, whether or not 
it comes close to being a majority who 
would quit altogether if only they could, as 
the only way of bringing their consumption 
under control. There are also people who 
gamble and wish they didn’t, or watch too 
much television. The phenomenon of ad- 
diction is widespread, and by no means 
should all addictions be deplored, nor are 
all those we deplore necessarily candidates 
for any kind of action. (If people are ad- 
dicted to exercise it may be great for them, 
though it infuriates their friends.) 

It is not clear with marijuana, as opposed 
to tobacco, that a large part of the par- 
ticipants are convinced usage is bad for 
them, wish they could quit, and can’t. I am 
distinguishing the drugs on one side and the 
food, tobacco, and possibly alcohol on the 
other, because they represent altogether 
distinct issues in ‘‘social control.’’ Nearly 
everybody who wants heroin suppressed is 
not an addict. And not many people who 
take heroin are pleading to be deprived of 
it. But tens of millions of people wish they 
could smoke less, or quite smoking, and the 
primary constituency for social action 
against cigarettes is probably not among the 
nonsmokers, but among those who smoke. 
(This undoubtedly includes some who 
smoke but are more concerned aboyt their 
children than about themselves.) 

There is a recent innovation that we can 
watch with interest. In some cities you can 
now go to a shopping mall and subscribe to 
a commercial program to help you stop 
smoking. The idea makes sense: most of us 
have little knowledge of the ways that 
people bring a habit or addiction under con- 
trol; help would be worth money. (Even the 
savings on cigarettes alone are more than 
enough to pay for the course.) 
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Actually, all is not hopeless. Since the 
Surgeon General’s findings were first made 
public in the 1960’s, the number of ciga- 
rettes per capita stopped increasing and has 
decreased slightly. The tar content has de- 
clined markedly. In my own census group, 
males 45 to 65, the proportion that smokes 
is declining by 4 percent a year. In this age 
group, white male professionals have most 
strikingly discontinued smoking. You can 
verify that by looking around you at the an- 
nual meeting of the American Economic 
Association: cigarette butts per capita in 
the ashtrays is a small fraction of what it 
was ten years ago, and if you check the 
brands you will find tar and nicotine down 
another half. 

Little is known about how these people 
stopped smoking—and stop they did, at 
least many of them, because there were not 
only fewer smokers but more ‘‘former 
smokers” among those middle aged males. 
(The figures can be confusing: among 
women the smokers are still increasing 
while former smokers are increasing almost 
as rapidly; and among middle aged women 
smokers are increasing slightly and former 
smokers are increasing much more 
rapidly.) We have a little information on 
how many cigarettes per day the smokers 
smoke, but no information on how many 
times the ‘‘former smokers” have quit and 
started again, or even how many of them 
just hadn’t had a cigarette for a whole day 
when the interviewer rang the bell. 

What is it worth to quit smoking? Sup- 
pose there were a reliable way to quit, and 
to quit wanting to smoke, without torment 
or suspense or loss of dignity or any 
physical side effects. What would it be 
worth to those 50 million smokers, and to . 
those 30 million former smokers of whom 
some are going to need it and a few could 
use it right now? Let me conjecture an im- 
mediate market of 30 million customers. If 
those who would like to quit, smoke just as 
much as those who are not interested, these 
30 million smokers spend about $10 billion 
per year on cigarettes. (A third of this is a 
transfer, by the tax system, to nonsmokers 
and to each other, so our remedy for smok- 
ing is also a tax relief device.) If smokers 
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expect, in the absence cf relief, to smoke 
another fifteen years or more, and if they 
discount future savings a. somewhere from 
8 to 12 percent per year, and if at a 
minimum they would ~alue relief from 
smoking the way they weuld value the fuel 
oil savings from warmer weather, we can 
put a minimum valuatior somewhere from 
$75 to $100 billion. (There will be some 
‘““producer’s surplus? in this figure— 
farmers and retailers t> whom reduced 
sales would represent a ret loss, so the net 
social saving after taxes will be somewhat 
more than half what the consumers save.) 

We can only guess what people would 
pay to be relieved of the nonfinancial cost 
associated with smokirg—better health, 
freedom from a “‘habit,’ cleaner teeth, or 
cleaner ashtrays—and what people would 
pay to help spouses, children, parents, and 
friends to be rid of what is usually 
considered an unhealth=ul addiction. We 
don’t know because tiey don’t know. 
(Some of “us” are amorg “‘them’’ and we 
still don’t know.) Many of them, further- 
more, prefer not to face the question, espe- 
cially as the guaranteed ‘orment-free treat- 
ment is not now for sale. Moreover some 
would probably insist or stopping (or fail- 
ing) on their own, and not by the procure- 
ment of artificial support for their self con- 
trol. 

An alternative questfon is how much 
smokers would pay fo- something that, 
with little impairment of their smoking 
pleasure, would make tne habit perfectly 
safe, and certified so by that Surgeon 
General who otherwise ‘ells us that smok- 
ing is dangerous. 

My conjecture, which you may compare 
-with your own, is that the worth to 
consumers of being free >f smoking, or free 
of the consequences of smoking, is greater 
that the gross financial savings. Then the 
total ‘‘consumer’s surplus” from suspense- 
free torment-free norconsumption of 
cigarettes, discounted to the present for to- 
day’s smoking populaticn, is in the neigh- 
borhood of a quarter trillon dollars. 

I want to draw the corclusion that this is 
an anomaly in consumer -heory, consumers 
getting negative satisfacion out of some- 
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thing they spend a lot of money to con- 
sume. But life is full of expensive things 
that we want, the relief of wanting which 
would save us lots of money; and wishing 
that we didn’t want to smoke may not be 
different from wishing we didn’t get cold or 
wishing we didn’t need sunburn lotion or 
novocaine. Even the argument that smok- 
ing is an addictive habit that people acquire 
thoughtlessly or irresponsibly, and that 
they would be better off had they been 
denied the opportunity to become addicted, 
is not altogether different from the argu- 
ment that people have bad teeth and gums 
because they were thoughtless and ir- 
responsible about dental hygiene earlier in 
life and might be better off had they been 
compelled to incur the nuisance of oral hy- 
giene. 

To establish the anomaly, I must conjec- 
ture a stronger proposition, one that I 
believe could be demonstrated but has not 
been: among those interested customers 
seeking a way to stop smoking, most of 
them would settle for a technique that 
guaranteed that cigarettes would not be 
available when they wanted to smoke. This 
technique would be suspense free but not 
torment free. All the withdrawal symptoms 
except those arising in doubt, indecision, 
suspense, and guilt would be accepted. 
Something that would make cigarette 
smoking instantly painful—as in an alterna- 
tive system children’s teeth might become 
instantly painful upon failure to brush them 
properly —would be accepted by people for 
themselves, according to my proposition, 
as the other might be accepted by parents 
for their children’s teeth. 

Ili go further and offer an expectation— 
not past of the proposition that I ask you to 
entertain—that the reluctance of some of 
our potential customers to face the pains of 
cigarette starvation would diminish rapidly 
as they discovered, through the experience 
of others, that even the withdrawal 
symptoms were not all that bad unless ag- 
gravated and prolonged by doubt, indeci- 
sion, or occasional relapses. (There is somie 
observation that people who discover that 
they absolutely must quit smoking and who 
know that therefore they will quit smoking 


Saf=ty Decisions and Insurance 


By MARTIN J. BAILEY* 


Just as choices among gambles and 
among insurance polices can in principle 
reveal a cardinal utility function unique up 
to a linear transformaton, as was pointed 
out by Milton Friedman and Leonard 
Savage, so also can cheices between safety 
and income. For perso with no assets who 
buy insurance we can sFow a priori that the 
“value of life” implicit -n safety choices ex- 
ceeds discounted lifetme earnings. The 
lower bound for this va_ue is a simple func- 
tion of the loading cha ge of the insurance 
and the amount of insu ance purchased. 


I. Revealed Prefemnce for Safety 
vs. Income or Consumption 


Several authors have explored the impli- 
cations for the value cf life of choices be- 
tween safe and hazardcus jobs, work which 
I recently summarized 11978). Glenn Blom- 
quist analyzed the use of automobile seat 
belts to infer such a value. In addition to 
these, there are in p:inciple many other 
choices people make that contain informa- 
tion about their willngness to pay for 
greater safety: purchase of safety devices 
such as smoke detectors; vaccinations; 
medical checkups; otker services of pre- 
ventive medicine; and so on. 

For choices that exchange income (or 
consumption) for safety, it is now an estab- 
lished convention to cenote the derivative 
of income with respec: to personal risk as 
the value of life—the willingness to pay, or 
compensating variation, for small changes 
in safety. One can visualize this concept by 
considering a group of 1,000 workers, each 
of whom would be marginally willing to 
accept a job with an extra risk of one death 
per 1,000 workers per year, with extra net 
after-tax wages of $20C per worker per year; 
however, they happer to have taken less 
risky jobs at lower pay instead. As a group, 
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these workers have given up total wage in- 
come of $200,000 per year, and they suffer 
one less death per year (say, 6 deaths in- 
stead of 7 in the group of 1,000) in their 
chosen jobs. Thus they are willing to pay 
$200,000 to have one less death in their 
midst, or $200,000 “per life saved.” 

Some of the choices involve changing 
measured income in exchange for changes 
in safety; others involve spending out of in- 
come, that is, reducing consumption but 
not income for this purpose. The treatment 
of this difference has not had the benefit of 
a clear convention; for example, some 
authors show utility as a function of in- 
come, others as a function of consumption. 
It will be helpful to clarify this point. 

Although a lifetime has many stages or 
periods and many risks, we lose no general- 
ity for present purposes if we use a choice 
model with a single period in which the 
household uses lifetime income to buy life- 
time consumption (including bequests, if 
any). The household maximizes the La- 
grangian 


(1) 


Because at the maximum of U* for each Y 
the household sets Y = C, we can write 


(2) 


U* = U(C) + ALY — C] 


U**(Y) = max U*(C, Y) = U(Y) 


so that for most purposes, C and Y are 
interchangeable as the argument of U** 
or U. 

However, there are significant exceptions 
to this interchangeability. For example, 
consider a Friedman-Savage gambler whose 
utility function is convex in the large for the 
range of values of C from Cy to Ci, as 
shown in Figure 1. If he can lend, borrow, 
or gamble, this person can spend part of 
his life consuming Ca and part consuming 
C,; in the case of gambling at fair odds his 
expected utility is a probability weighted 
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FIGURE 1 


average of U(C,} and U(C,), whichis linear 
in Y,with 


(3) a = U'(Co) Co < Y< C, 


Hence, the “utility of income” in this case is 
the linear function E(U) over the range of 
Income in question, and is greater than the 
utility of consumption in this range. (The 
same result holds if the person can borrow 
and lend.) For this case the utility of income 
or the expected utility of consumption is the 
pertinent concept for the willingness to pay 
for safety. When utility is concave, how- 
ever, consumption is unambiguously the 
argument of the utility function, although 
income may take its place if consumption 
equals income. 





II. The Value of Life and 
the Availability of Insurance 


I now turn to the main issue: the effect of 
Insurance on the willingness to pay for 
safety. The preceding section establishes 
that we can assume that E(U) is semicon- 
cave; for simplicity, let U( ) be strictly con- 
cave. Let us assume throughout that a casu- 
alty event (bad news) reduces lifetime 
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income to zero,. unless the victim has an 
insurance policy, and may also take his 
life. Buying added safety protects against 
both losses, whereas insurance protects only 
the income. We also assume that the pur- 
chaser of insurance or of safety pays only if 
there is no casualty (good news). For the 
uninsured person this assumption is ma- 
terial; it is proper here because we focus 
attention on casualties that involve total 
loss of income. For this assumption, if good 
news has the probability p and bad news the 
probability 1 — p, expected utility for the 
uninsured person is 


(4) E(U) = pU(Y) + (1 — p) UO) 

= pU(Y) 
If the casualty can be fully insured—it 
doesn’t kill the victim if he doesn’t starve— 
he can buy insurance with bad news payoff 


of C' for a premium Q, to obtain the ex- 
pected utility 


(5) EU) = pU(Y —- Q) + (1 — p) U(C’) 
Let the insurance be fair, in which case 


_i-pP , 
(6) Q ar C 


Maximizing E(U) leads to full coverage of 
Y — Ọ (see Isaac Ehrlich and Gary Becker), 
so that with (11) we have 


(7) Y-Q=2= C' = py 
and by (5) we have 
(8) E(U) = U(pY) 


What can we say about the willingness to 
pay for increases in p when expected utility 
is as in (4) vs. (8)? If the person with the ex- 
pectation (4), because insurance is unavail- 
able, can spend dY to obtain dp, he will 
stop spending when 


dY U(Y) 
(9) oe wee 
dp pu'(Y) 
I have shown elsewhere (1977) that a person 
willing to buy insurance has 


(10) UW) 


Y 
UY) ~ 
so that 
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(11) — dY/dp > Y/p 

In contrast, if insurance 5 available. so that 
his expectation is (8), he will stop spending 
when 


(12) - dY/dp = Y/p 


That is, if he is insured, he will be. unwilling 
to pay as high a price to reduce risk as he 
would be if he is uninsured—the cutoff price 
given by (12) is below that in (11). (In fact, 
whereas the uninsured person sacrifices 
consumption (given gooc news) to increase 
safety, the insured perscn merely pays for 
safety what he can recover through a reduc- 
tion in his insurance premium.) The clearly 
reduced willingness to bay safety contrasts 
with the uncertain effect found by Ehrlich 
and Becker; the differerce is due to our 
assumption that safety 1s paid for only by 
those who get good news, which differs 
from their assumption (appropriate for 
milder casualties) that 2veryone pays re- 
gardless of the news. 

Now consider the cas where a casualty 
kills the victim, and where a person facing 
this risk is willing to buy life insurance if it 
is available. His utility function is U,( ) for 
good news and U,({ ) fo bad news; we as- 
sume that foreach C > ~° where C? is the 
starvation level, 


(13) U,(C) > UC) > 0 
and 
UC) > UEC) > 0 


Where no insurance is evailable, this per- 
son’s expected utility is E(U) = pU,(Y) 
and so his willingness to buy safety is given 
in (9), using U,(Y). One can readily verify 
that |dY/dp| increases with Y. If fair life 
insurance is available, the second set of in- 
equalities in (13) implies hat the person will 
insure less than his full lifetime consump- 
tion. For small risks, i2., for p— 1, we 
obtain 


(14) dY an UAY) p 


U,(C') 
Cc’ 4+ Aee 

dp ~~ UY) 
The reasoning that proved (10) can also 
be used to show that the 2xpression (14) im- 


lim — 
pi 
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(18) 
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plies 


Uf{Y) 
A < UY) 


Comparison with (9) shows that in this case 
also the insured person will spend less for 
safety than will the uninsured person. 

However, the left-hand inequality in (15), 
together with (9), (11), and (12), show that 
in every case, whether the person is insured 
or not, he is willing to pay more than Y as 
his cutoff price or value of life — dY/dp, for 
p sufficiently close to 1. These cases all in- 
volve fair insurance; for these cases, the 
value of life exceeds the Re value of 
lifetime earnings. 

It is also of interest to consider unfair in- 
surance, where 


(15)  ¥e« 


(16). Dp- rg 
; P l 
Let the load ratio L be defined as 
(17) re A TE 
(1 — pyc 


If the person buys life insurance, he chooses 
C' to obtain U}(C’) = LU} (Y — Q). 

The resulting analogue of (15) can be 
shown to be 


dY  U,(Y) 
Y+(L- NC aS 





so that althcugh the availability of life in- 
surance lowers the willingness to pay for 
safety, the load factor implies a higher 
lower bound for this willingness—lifetime 
earnings plus the excess load ratio (above 


one) times the amount insured. 


e iil. Interpretive Comments 

Figure 2 shows the value of life implicit 
in a person’s willingness to pay for safety. 
The ratio U,(Y)/U,(Y) is the quantity 
Y + X, obtained by extending the line 
tangent to U, at Y to its intersection with 
the horizontal axis at ~X. A person is 
willing to buy either casualty or life in- 
surance only if Y > C*, where C* is that 
level of consumption such that there is a ray 
from the origin that is tangent to U, at C* 
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FIGURE 2 


(see the author, 1977). Hence, because U, is 
concave, — X is to the left of the origin, so 
that willingness to pay exceeds income as 
already noted. 

A person who buys fair casualty in- 
surance up to full coverage guarantees him- 
self the consumption level Y — QO, and so 
enjoys the benefit of pooling of risks. Hence 
he is willing to buy reductions of casualty 
risk only to the point at which the last dol- 
lar so spent obtains a dollar reduction in his 
insurance premium; his “‘value of prevent- 
ing total income loss” drops from Y + X to 
Y/p, or virtually to Y when the risk is 
small. This “moral hazard” is Pareto opti- 
mal, as Ehrlich and Becker pointed out. 

However, this Pareto optimality holds 
only when the insurance premium adjusts 
exactly to reflect reductions in risk. In con- 
trast, a person fully insured against a casu- 
alty will spend nothing to reduce casualty 
risk 1f the insurance premium remains un- 
changed, because with full coverage the 
person maximizes consumption = Y — 
Q — S, where S is his expenditure on risk 
reduction. With a load factor L > 1, and 
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with life insurance, the person is willing to 
spend something for safety because not all 
of his risk is insured; but his spending is less 
than Pareto optimal. This strikes me as 
showing the practical meaning of moral 
hazard, 

To the extent that insurance premiums 
fail to adjust for a policyholder’s changes 
in risk, part of these changes are externali- 
ties, being shifted to the insurance com- 
pany’s policyholders as a group. Our ex- 
pressions for the value of safety in the 
previous section, denoted by ~—dY/dp, 
would measure the sum of the person’s own 
value plus this externality. (Hence the lower 
bounds we established there are valid.) To 
obtain the value of safety accurately, and 
not simply as a lower bound, one needs to 
add this externality (plus any others) to the 
observed willingness to pay. 
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DISCUSSION 


ROLAND N. McKEAN, University of Vir- 
ginia: Henry Grabowski end John Vernon 
have presented a useful appraisal of the 
consequences and prospects of product 
safety regulations. I agree with their judg- 
ments and findings, so my comments will 
simply qualify, or elabora:e on, one of their 
themes. 

Clearly they are correct that agencies do 
not give much weight to cost-benefit 
analyses of alternative courses of action, 
and particularly to costs imposed on 
consumers. The latter reminds one of the 
failure of ‘‘consumer’’ groups to get more 
upset than they do about tariffs, quotas, 
taxes, price supports, and inflation. This 
general indifference to .mpacts on costs 
suggests that consumer agencies and orga- 
nizations are soon captured by factions 
who do not represent the average shopper. 

And, in a broad sense, it may seem (as 
the authors indicate) that product-safety 
agencies follow some scart of ‘‘safety im- 
perative’’——that our political process treats 
some degree of safety as a ‘‘right’’ that 
people should not be allowed to trade for 
other things, much like tne right to vote or 
to due process. Yet there are many excep- 
tions; government doesn’t adopt a safety 
imperative in any systematic fashion. 

For example, as the atthors mention, the 
regulatory agencies could produce more 
safety from their budgets if they tried to be 
cost effective, that is, ta equalize marginal 
productivity in various life-saving pro- 
grams. Similarly, agencies could probably 
allocate effort among enforcement and 
other activities in such a way as to increase 
the safety produced with their budgets. 
‘(Indeed, efforts that result in unopenable 
pill containers or safety matchcovers may 
actually reduce safety.) 

More significantly, though, neither the 
agencies nor Congress will do much about 
certain extremely hazardous products, 
such as alcohol or tobacco. Officials are 
very hesitant to limit the output of nuclear 
power. With regard to the breeder, they 
seem willing to accept extra risks of nuclear 
terrorism. Government could save a huge 
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number of relatively young lives by enforc- 
ing lower speed limits on driving. Why does 
government instead (through the CPSC) try 
to reduce grocery-cart hazards and declare 
tricycles unsafe at any speed? 

To explain these results, I think one must 
turn to public-choice and bureaucratic- 
choice models. Along this line, consider the 
following factors. A significant number of 
voters, and thence congressmen, and 
thence administrators, do sometimes get 
concerned with costs. Ceteris paribus, the 
more direct the cost of regulations, the 
more likely cost will influence decisions 
about those regulations. For instance, the 
voter who wants a drink or a Cigarette is 
acutely aware of inconvenience ahead if 
those products are threatened. Or, a few 
years ago, some costs of the automobile in- 
terlock system were painfully obvious 
when people couldn’t start their cars unless 
every package and watermelon was 
securely belted into its seat. However if 
grocery carts are made 20 percent more 
expensive than before, or if toxic substance 
regulations render many final products 
more costly, the “tax” on the consumer is 
indirect and hard to perceive. 

Also, if a voter becomes emotionally 
aroused——-enough for him to overcome his 
inherent free-riderhood—then the cost of a 
regulation to him personally is large. The 
bigger the directly felt cost, the more likely 
it will be taken into account. A moratorium 
on nuclear power plants would, as many 
people see the situation, mean great 
distress to them personally. They would 
have to curtail their use of electric hair 
brushes and other conveniences. Not so 
with tficycles—many parents could buy 
their children Hondas instead. 

Moreover, voters will overcome their 
free-rider positions if they become emo- 
tionally involved over the nature of the 
issue, that is, if it involves what they see as 
their ‘‘rights.’’ In some instances perhaps 
they regard the ‘‘right to safety’’ as some- 
thing that individuals should not be allowed 
to trade for extra wages or convenience. 
However when it comes to automobile 
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driving, human rights to high-speed driving 
far outweigh such a safety imperative. 

Since voters are basically free- or cheap- 
riders, they will put up with a lot of cost in 
the aggregate if it is highly indirect, if it is 
spread out so as to be small per voter, or if 
the cost isn’t an emotionally charged 
sacrifice. As political and bureaucratic 
entrepreneurs explore alternatives, we can 
look forward with confidence to the 
continued benign neglect of cost-benefit 
analyses, to the proliferation of often-petty 
regulations that touch few nerves, and to 
the disregard of risks where costs of regula- 
tion would anger numerous voters. 


Puitip J. Cook, Duke University: 
Martin Bailey’s principal result is that *‘For 
persons with no assets who buy insurance 

.. the ‘value of life’ implicit in safety 
choices exceeds discounted lifetime earn- 
ings.’’ That this result could be 
demonstrated by a priori reasoning seems 
surprising. A person who feels that a 50 
percent reduction in his income would 
make his life intolerable (i.e., inferior to 
death) is not necessarily irrational, yet in- 
tuition suggests that such a person Is likely 
to violate Bailey’s result. Indeed, a simple 
algebraic example demonstrates that his 
result is incorrect. 

Using Bailey’s notation, we set U,(C) = 
C and U,(C’) = C", with budget 
constraint given by Y = C + (1 — p)C'/p 
(assuming fair insurance is available). 

These assumptions are compatible with 
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ing his theorem for subsistence income 
C? > |. The specified individual buys life 
insurance to’ the point where C’ has 
marginal utility equal to that of lifetime’ 
consumption; hence Uj(C’) = 1/2072 = 
Ui(C) = 1, so that C’ = .25. Expected 
utility is then given by E(U) = pY + .25(1 
— p) (substituting the budget constraint and 
the solution for C^). It then follows that 


—dYidp = tip (Y — .25), holding E(U) = > 


constant. This of course converges to a 
number less than Y as p —> 1. This example 
disproves Bailey’s principal result. . 

As I have shown in a forthcoming paper, 


more general assumptions) -p dY/dp = 
Y — C(I — I/a) + C'(1 — 1/8) holding E(U) 
= constant, where a is the lifetime 


bd 
~ 


An 


- the requirements specified by Bailey in stat- f 


under Bailey’s assumptions (or slightly ; 


consumption elasticity of utility, and £ is. 


the bequest elasticity of utility, where both 
elasticities are measured at equilibrium. 
There are a variety of reasonable circum- 
stances under which this expression ts less 
than Y. 

Finally, it should be noted that Bailey 
measures the value of life in terms of 
dollars which are paid contingent on the in- 
dividual’s survival. It seems more natural 
to measure the value of life in terms of 
‘‘sure’’ dollars, since investments in safety 
are costly to society whether or not they 
are successful in saving the individual’s 
life. This correct expression in terms of 
sure dollars is equal to the right-hand side 


of the previous expression, the p is simply — 


eliminated from the expression. 


sh oy 
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HON HAVE FORECASTS WORKED? 


The “Rationality” of Economic Forecasts 


By STEPHEN K. MCNEES* 


Forecasts can be evaluated relative 
either to an alternaive forecasting 
procedure (traditionally z naive method) or 
to a desired statistical prcperty (such as un- 
biasedness, efficiency, oz rationality). This 
paper employs two statistical tests to 
examine whether the ex ante forecasts of 
three prominent forecasters were 
tional.” The first is a test of unbiasedness, a 
common definition of rationality. Some 
investigators have taken. acceptance of the 
null hypothesis of wunbiasedness as 
sufficient for inferring rationality, even 
though unbiasedness nezd not imply most 
accurate .or best. If raionality is under- 
stood in its strong form zs incorporating all 
available information, “his test is inade- 
quate. A second test exemines whether the 
forecasts could have been improved on the 
basis of information ava_lable at the time of 
the forecast. Rather tian searching the 
universe of plausible explanatory informa- 
tion, this investigation s confined to past 
forecast errors as they were known to the 
forecaster at the time the forecast was 
made. The final sectioa of the paper dis- 
cusses ‘the implication cf these results as a 
test of part of the set of sropositions known 
as the rational expectations hypothesis. 


I. Were the Forecasts Biased? 


Many forecast evauations have em- 
ployed Theil’s technicue of regressing a 
variable’s ‘‘realizatiom’’ (i.e., its actual 


*Assistant vice president and economist, Federal 
Reserve Bank of Boston. I am indebted to colleagues 
at tne Boston Fed, especialy Richard Kopcke and 
Donald Rindler, for invaluable assistance. Otto Eck- 
stein, Michael K. Evans, -nd Lawrence R. Klein 
generously provided both forecast data and en- 
couragement. Ray Fair, F=njamin Friedman, and 
William Poole provided help-ul comments. I bear sole 
responsibility for errors of fa»t or interpretation. 
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value A) on its forecasted (or predicted) 
value P. 


(1) A=at+BP+u 


An F test can be employed to examine the 
joint null hypothesis that a = 0 and £ = 1, 
the values consistent with unbiased 
forecasts. 

Estimation of (1) requires some assump- 
tions about the probability structure of the 
disturbances (u). Typically, it is assumed 
that the disturbances are serially uncorre- 
lated and the ordinary least squares (OLS) 
technique is applied. This assumption is 
Inappropriate for multiperiod forecasts 
issued at quarterly intervals where serial 
dependence is a by-product of defining mul- 
tiperiod realizations as cumulative changes 
time intervals. A 
random shock (or a measurement error) oc- 
curring in one period which is not sub- 
sequently offset will appear in n consecu- 
tive A;.,. Ifit is unanticipated (not reflected 
in the P’s) and is not reversed by an offset- 
ting shock, it will also appear in n consecu- 
tive w’s. Under these assumptions, the 
varlance-covariance matrix can be 
specified precisely and the coefficients of 
equation (1) estimated more efficiently by 
generalized least squares (GLS). Because 
these assumptions may not always hold 
precisely, both the GLS and OLS results 
are prtsented below. 

Three forecasters’ one-, two-, three-, and 
four-quarter ahead forecasts of the implicit 
GNP price deflator (IPD), real GNP, and 
the unemployment rate (UR) were tested.! 
Using the OLS results in Table 1, the null 
hypothesis is accepted for fourteen of the 


1The three forecasters selected were those most 
meticulous and consistent in terms of the timing of 
their release dates. They are also among the most 
frequently cited and widely used. 
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TABLE I—TeEst RESULTS: OLS ESTIMATES 
Forecast 
Horizon Chase DRI Wharton 
in ee eee ae ee 
Quarters a B F Yy a 8 F y a B F y 
Implicit GNP Price Deflator (IPD) 
(Percent change, annual rate) 
l 33 1.04 1.00 0.6? 51] 1.10 224 0.55 —.20 1.12 2.36 0.1 
(.99) (.16) (0.2) (1.38) (.24) (0.2) (68) (11) (0.2) 
2 1.32 .93 1.84 0.4 1.37 .99 3.48 0.4 62 1.08 416 02 
(1.27) (21) (0.2) (1.38) (.25) (0.2) (89) (15) (0.2) 
3 1.63 92 2.69 0.3 1.65 .98 4395 04 99 1.06 4915 04 
(1.45) (.26) (0.3) (1.43) (27) (0.3) (1.03) (.18) (0.2) 
4 2.32 §3 3.18 0.2 2.25 91 506 0.3 1.61 98 4.49% 0.2 
(1.70) (31) (0.3) (1.54) (30) (0.3) (1.27) (23) (0.3) 
Real Gross National Product (real GNP) 
(Percent change, annual rate) 
i -1.61 1.35 4945 955 2,30 1.41 4.835 06? -1.84 1.34 396 04 
(.62) (12) (0.2) (79) (16) (0.2) (72) (14) (0.3) 
2 -2.36 142 5.11% Oi -4.01 1.66 7.793 0.4 -273 1.42 547° 02 
(.75)  (.16) (0.2) (1.01) (21) (0.2) (76) (.16) (0.2) 
3 ~3.08 1.56 464? 03 —431 1.73 4,715 03 4-331 1.61 6.503 0.3 
(1.01) (24) (0.3) (1.46) (.34) (0.3) (84) (19) (0.3) 
4 —4.3] 1.80 6.548 0.6 -5.30 188 5.54? 06 -3.79 1.67 7.563 0.5 
(1.22) (30) (0.4) (1.77) (41) (0.4) (90) (21) (0.4) 
Unemployment Rate (UR) 
(Percentage points, cumulative change) 
i 08 LI3 109 0.2 0l 106 29 0.0  —.03 1.16 .39 0.2 
(.06) (19) (0.2) (06) (15) (0.2) (07) (18) (0.2) 
2 16 133 208 -0i 07 1.23 133 -02 10 1.32 137 -0l 
(.12)  (.23) (0.2) (11) (17) (0.2) (.18)  (.25) (0.2) 
3 28 1.56 3.97% —0.l 13 1.44 3.51? -o.1 28 1.36 237 -0l 
(16) (27 (0.3) (14) (20) (0.3) 617) (27) (0.3) 
4 42 186 6.75? 0.8 21 #156 416 04 50 145 471? 0.4 
(19 (31) (0.8) (19 (24 (0.8) (20) (.26) (0.4) 


Notes: Sample period: 1970:II to 1975:IV for IPD and real GNP; 1970:11 to 1976:II for UR. The standard errors 
are shown in parentheses. The F-statistic refers to a test of the joint hypotheses, a = 0,8 = 1. 


*Significant at the | percent level. 
Significant at the 5 percent level. 


thirty-six regressions (3 forecasters, x 3 
variables x 4 horizons). Using GLS for the 
multiperiod forecasts in Table 2, the null 
hypothesis is accepted in twenty of the 
thirty-six cases. 

The null hypothesis cannot be accepted 
for the regressions taken as a whole, treat- 
ing each as if it were independent.” Under 


2The results are clearly not independent. However, 
it is impossible to determine whether this raises or 
lowers the critical boundary without knowing more 
about the structure of the dependencies. 


this independence assumption, the results 
for each regression can be considered as 
elementary events constituting a set of 
random experiments with two mutually ex- 
clusive and exhaustive outcomes—accep- 
tance or rejection of the null hypothesis. In 
this manner, it is possible to test the general _ 
hypothesis that forecasts as a whole are un- - 
biased. Application of a binomial test, 
based on the 5 percent level of significance 
for each regression, demonstrates that the 
number of rejections is well in excess of 
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TABLE 2—TEST RESULTS: GLS ESTIMATES 
Forecast 
Horizon Chase DRI Wharton 
in es 
Quarters a fj F Y a 8 F "y a 8 F "y 
Implicit GNP Price Deflator (IPD) 
(Percent change, annual rate) 
2 5.20 20 17.387 0.72 5.19 21 12,507 068 470 .29 12.087 0.63 
(1.05) (14) (0.2) (1.12) (16) (0.2) (1.05) (15) (0.2) 
3 4.05 44 5.67° 0.2 4.88 32 7.54" 0.4 4.39 40 9.24? 0.6° 
(1.20) (.19) (0.2) (1.26) (.22) (0.4) (1.04) (.16) (0.2) 
4 5.76 13° 14.703 0.4 4.87 30 5.60? 0.1 4.21 44 5.65° 0.1 
(1.18) (.17) (0.3) (1.46) (24) (0.3) (1.25)  (.20) (0.3) 
Real Gross National Product (real GNP) 
(Percent change, annual rate) 
2 —-1.50 1.13 93 0.1 —.36 RO T37 0.55 —.69 85 .97 0.3 
(1.13) (.21) (0.2) (1.45) (.24) (0.2) (1.27) (.21) (0.2) 
3 .07 65 143 0.3 .27 53 215 0,3 .98 41 3.46 0.6° 
(1.53) (.25) (0.3) (1.76) (.28) (0.3) (1.58) (.24) (0.2) 
4 716 me 1.03 0.2 1.95 12 2.36 0.2 1.10 39 L60 0.6 
(1.81) (37) (0.5) (2.07) (43) (0.5) (1.84) (36) (0.4) 
Unemploynient Rate (UR) 
(Percentage points, cumulative change) 
2 ca} 67 L66 0,1 13 .77 .88 0.2 18 36 6.34" 0.5? 
(.18) (23) (0.2) (.16) (20) (0.2) (.11) (18) (0.2) 
3 .30 .64 1.38 0.1 0 Dl 2.41 0.3 31 47 Lil —0.0 
(.28) (27) (0.2) (.29) (23) (0:2) (29) (31) (0,2) 
4 48 40 4.23% 0.1 46 „31 7.758 0.4 47 = —12 14,89? 0.56 
(.40)  (.23) (0.3) (.40) (18) (0.3) (43) (ID) > (0.2) 


Notes: See Table 1. 
aSignificant at the | percent level. 
Significant at the 5 percent level. 


what would be expected to occur by chance 
alone if the null hypothesis held for each in- 
dividual regression. This result holds for 
both the GLS and the OLS estimates, for all 
regressions, and for each variable taken 

_separately. The findings are very similar 
among forecasters. It would be wise, 
therefore, to resist the temptation to single 
out any specific forecaster’s predictions as 
biased or unbiased, rational or irrational, as 
compared to the others. 

Except for the two preceding conclu- 
sions, the results are quite sensitive to the 
estimation technique employed. Using 
OLS, the null hypothesis is rejected for all 
real GNP forecasts and most multiperiod 
IPD forecasts. Using GLS, the null 


hypothesis is accepted for all multiperiod 
real GNP forecasts and is rejected for all 
multiperiod JPD forecasts. The overall 
results for UR are not very sensitive to the 
choice of estimation technique. 

The results are highly dependent on the 
horizon of the forecast. For example, al- 
though the null hypothesis is accepted for 
one-quarter ahead ZPD forecasts, it is either 
consistently (with GLS) or typically (using 
OLS) rejected for multiperiod forecasts of 
IPD. Although the null hypothesis is not 
accepted for one-quarter ahead real GNP 
forecasts, it is consistently accepted for 
multiperiod forecasts when GLS is em- 
ployed. The null hypothesis is accepted for 
one-quarter ahead UR forecasts and re- 
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jected for the four-quarter ahead horizon. 

Finally, unbiasedness (i.e., acceptance of 
the null hypothesis) need not imply best (in 
the sense of minimum mean absolute error 
or root-mean squared error). This calls into 
question the power of this F test to assess 
the rationality of forecasts. For example, 
consider a forecaster whose predictions al- 
ways missed the mark by + x but whose 
underestimates and overestimates were 
equally likely. If x were large, these 
forecasts would be highly inaccurate, or 
inefficient. There would be good reason to 
question whether these forecasts had incor- 
porated all information available at the time 
the forecast was made, a stronger form of 
rationality. 


II. Did the Forecasts Incorporate 
all Information? 


Incorporation of all available information 
implies that forecast errors should not be 
systematically related to any information 
known at the time the forecast was made. It 
is beyond the scope of this paper to 
construct a model that attempts to explore 
alternative structural explanations of the 
relevant information set. Instead, the inves- 
tigation is confined to forecast errors. 
These errors, e*, are defined as the forecast 
errors as known by the forecaster at the 
time of the forecast. They are based on the 
preliminary data available to the forecaster 
and are not therefore simply lagged forecast 
errors which are based on the revised data. 
As a second test, therefore, equation (2) is 
estimated, 


(2) Etin = Y Et-n t Vtan 


and the hypothesis that y = 0 is tested. Of 
course, limiting the investigation to the 
subset of information contained in the 
forecaster’s previous errors is a weak test 
but failure to pass such a test indicates that 
readily available information was ignored 


and must surely call into doubt the ra-. 


tionality of the forecasts. 

As shown in Table 1, when (2) is esti- 
mated by OLS, only three of the thirty-six 
y’s are significantly different from zero at 
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the 5 percent level. Application of the 

binomial test shows that this number of re- 
jections of the hypothesis y = 0, could 
have occurred by chance alone. However, 
all three of the significant coefficients ap- 
pear in the nine one-quarter ahead 
regressions and this is well above the 
number that could be expected to occur by 
chance alone. As noted above, multiperiod 
forecasts covering overlapping time inter- 
vals exhibit serial dependence which, in 
general, renders OLS inappropriate. 

Using the GLS results for multiperiod 
forecasts shown in Table 2, the past 
forecast error was not significantly related 
to the ex ante forecast error in twenty-five 
of the thirty-six cases. In the remaining 
eleven cases, significant coefficients were 
found, well above the number that could be 
expected to occur by chance alone if the 
null hypothesis held for each regression. 
This test, then, indicates rejection of the 
general hypothesis that forecasts as a 
whole cannot benefit from the information 
contained in past errors. The same conclu- 
sion holds for both the one-quarter ahead 
forecasts (estimated by OLS) and the multi- 
period forecasts (estimated by GLS) taken 
separately. It also holds for IPD and for 
real GNP taken separately, but not for UR 
alone. 

Again the results among different 
forecasters show a general similarity, 
although it is less striking than for the first 
test. In half of the cases, all forecasters 
were alike in either benefiting (two-quarter 
ahead JPD only) or not benefiting from past 
errors. Two forecasters could benefit in 
three cases and one benefits in five cases. 


III. Summary and an Alternative Interpretation ` 


Using the GLS estimates, the two null 
hypotheses of rationality—unbiasedness 
and minimum squared error—are accepted 
by both tests in seventeen of the thirty-six 
cases and rejected by both in eight. In the 
remaining eleven cases, the results of the 
two tests differ: the forecasts were biased 
but could not have been improved with the 
information in past forecast errors eight 
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times, and unbiased but significantly re- 
lated to past errors three times. These 
results clearly indicate that these forecasts 
were not rational over this forecast period. 
These results can also be interpreted as 
evidence bearing on one version of part of 
the set of propositions Known as the ra- 
tional expectations hypothesis (REA). Pre- 
vious empirical investigations of the REH 
have been criticized for two reasons: (a) 
several jointly test rationality along with 
some other hypothesis so the results can be 
taken as tests of rationality only if the 
jointly tested model were assumed true; 
and (b) all employ various proxies as 
measures of expectations with little 
assurance that actual decisions were based 
on this information. In contrast, this study 
has measured expectations directly as the 
ex ante forecasts by the most prominent 


forecasters. These forecasts have met the. 


market test—they were purchased by the 
policymaking agencies of government and 
business. Although it could be argued that 
behavior is based on rationally adjusted 
versions of these forecasts, to do so seems 
unwarranted without further documenta- 
tion. Commercial forecasters are ac- 
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knowledgedly skillful processors of eco- 
nomic information with a close link 
between their rationality and payoff. 

Whatever interpretation is given to these 
results, their major limitation is the short, 
possibly unrepresentative, sample period 
on which they are based. It has been argued 
elsewhere that the forecast period is the 
major source of variation in forecast ac- 
curacy (see the author). It is generally 
agreed that the early 1970’s were a particu- 
larly tumultuous period when economic 
events were strongly influenced by *‘non- 
economic’ factors. It is ironic that 
confidence in forecasting seemed higher in 
the 1960’s even though forecasting tech- 
niques may have improved since then and 
clearly have not deteriorated. 
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An Error Analysis of Econometric and 
Noneconometric Forecasts 


By VINCENT Svu* 


In this study, the historical records of the 
Wharton quarterly forecast and the ASA- 
NBER survey forecast are studied. The 
complete record of the Wharton forecast in- 
cludes at least two sets of forecasts for each 
quarter. Each forecast projects eight—ten 
quarters ahead. The premeeting forecast Is 
usually made at the end of the first month of 
each quarter, two weeks before the 
Wharton quarterly meeting of its users. 
This forecast is made based on the 
preliminary data released fifteen days after 
the end of the quarter. The postmeeting 
forecast is usually made at the end of the 
second month of each quarter and is based 
on the forty-five day release data. In addi- 
tion to the difference in the data, the post- 
meeting forecast contains more information 
that has become available in the second 
month and also includes the feedback from 
the Wharton users in industry and govern- 
ment. 

The ASA-NBER survey forecast is a 
quarterly consensus forecast which was 
first released in December 1968. In each 
quarter, the questionnaires are sent to a 
regular panel of roughly 160 economists. 
Each is asked to predict ten major eco- 
nomic variables for four or five quarters 
ahead. Usually, about 40 to 80 of the panel 
members return the questionnaires. On 
average, the majority (57 percent) of the 
panel used an informal GNP model ap- 
proach as the most important technique for 
making their forecast; 25 percent of them 
used econometric models, 9 percent used 
leading indicators, and 8 percent used other 
unspecified methods. The users of 
econometric models increased significantly 
in 1972 and 1973; however, there was a 
slight decrease in the 1974-75 period. The 


“Baruch College, City University of New York. I 
am indebted to Lawrence Klein and Josephine Su for 
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users of leading indicators declined from 
15-20 percent in 1969 to 2-3 percent in 
1976 (see the author and Josephine Su fora 
detailed description). 

The 1976 national income accounts data 
revision has been a difficult problem to 
handle in error assessment. In addition to 
the change of base year for constant dollar 
accounts. this revision also included some 
definitional modification in GNP and its 
components. This modification causes an 
inconsistency in forecast series. The best 
way to avoid this difficulty is to convert 
both forecast series and actual data into 
percentage changes or cumulative changes. 
The forecasting error is then measured as 
the difference between the forecast 
percentage change and the actual 
percentage change. 


I 


Tables | and 2 contain calculations of the 
root-mean square errors (RMSE) of the 
Wharton premeeting and postmeeting 
forecasts and the ASA-NBER forecasts for 
ten ASA-NBER variables plus real GNP. 
Since the Wharton model did not produce 
forecasts of plant and equipment expendi- 
tures calculated from the Bureau of Eco- 
nomic Analysis (BEA) survey until very 
recently, the fixed nonresidential invest- 
ment in national income accounts is used as 
a substitute. The forecast of the industrial . 
production index ,was appended to the 
Wharton model in 1977, therefore, its 
RMSE are not included. 

The RMSE are for the percentage 
changes and cumulative percentage 
changes of the three sets of forecasts, ex- 
cept for UR and H$ which were calculated 
from the quarter-to-quarter changes and the 
cumulative changes. The actual series used 
in calculating RMSE are the latest available 
data. The sample period is from 1968IV to 
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TABLE 1—THE COMPARISON OF RMSE oF ASA/NBER AND WHARTON Forecasts, 19681V-1977I] 


RMSE of Predicted Percentage Changes 


1Q 2Q 3Q 


Variable GNP$ (Gross national product, current billion $) 


ASA/NBER 0.65 0.83 0.92 
Wharton Premeeting 0.74 0.93 0.89 
Wharton Postmeeting 0.71 1.07 0.94 


Variable GNP (Gross national product, constant billion $) 


ASA/NBER 0.66 0.88 1.10 
Wharton Premeeting 0.67 0.94 0.96 
Wharton Postmeeting 0.69 1.04 0.95 
Variable IPD (GNP implicit price deflator, 1972 = 100) 
ASA/NBER 0.40 0.56 0.71 
Wharton Premeeting 0.33 0.52 0.67 
Wharton Postmeeting 0.34 0.44 0.64 


Variable CD$ (Consumer expenditures for durables, current billion $) 


ASA/NBER 2.38 3.44 3.54 
Wharton Premeeting 2.5] 3.18 3.72 
Wharton Postmeeting 2.46 329 3.78 


Variable PE (Plant and equipment expenditures, current billion $) 


ASA/NBER 1.86 2.00 2.03 
Wharton Premeeting 1.68 2.32 2.96 
Wharton Postmeeting 1.88 2.31 2.32 


Variable J/$ (Change in business inventories, current billion $) 


ASA/NBER 7.94 9.58 9.94 
Wharton Premeeting 7.69 10.10 10.35 
Wharton Postmeeting 7.69 10.86 10.16 


Variable NDP$ (National defense purchases, current billion $) 


ASA/NBER 1.86- 1.88 1.94 
Wharton Premeeting 1.84 ei 2.01 
Wharton Postmeeting 1.74 1.63 2.07 


Variable CPA T$ (Corporate profits after taxes, current billion $) 


ASA/{NBER 5.99 6.3] T.33 

Wharton Premeeting 7.21 7.33 7.56 

Wharton Postmeeting 6.45 7.88 7.58 
Variable UR (Unemployment rate, percent) 

ASA/NBER 0.17 0.33 0.39 

Wharton Premeeting 0.28 0.39 0,39 

Wharton Postmeeting 0.22 0.35 0.44 


Variable HS (New private housing units started, annual rate million) 


ASA/NBER 6.06 9.71 8.45 
Wharton Premeeting 10.68 10.65 9.35 
Wharton Postmeeting 7.01 9.36 7.94 
Variable ZP (Industrial production index, 1967 = 100) 
ASA/NBER 1.5] 2.03 2.41 


197711, except for NDP$, CPAT$, and HS 
which begin at 197111, 1969III and 197411, 
respectively. Early versions of the Wharton 
model did not forecast these variables. 

It is obvious from Tables | and 2 that the 
accuracy of all forecasts deteriorates as the 
forecasting horizon expands. The accuracy 
deteriorates more rapidly in the first two 
quarters. In fact, the RMSE of percentage 
changes are rather stable after the second 


4Q 5Q 6Q 7Q 8Q 
0.93 — — — 
0.93 1.01 .07 1.07 
0.92 1.02 1.01 1.10 
1.19 — — — — 
1.10 121 1.17 ied 1.26 
1.07 1.14 1.16 LZ [25 
0.76 — — — — 
0.71 0.81 0.87 0.89 0.90 
0.69 0.73 0.85 0.88 0.93 
3.51 — — — — 
3.58 3.73 3.75 3.64 3.99 
3.74 3.91 3.12 3.81 3.95 
2.11 _ — — — 
2.34 3.31 2.88 2.75 2.64 
2.36 2.34 2.73 2.86 2.78 
~ 10.12 — — — — 
10.16 10,92 10.70 10.90 10.95 
10.44 10.41 10.85 10.95 10.99 
2.01 — — — — 
2.05 1.87 1.92 I. I, 
1.91 1,97 1.82 1.6 1.5 
7.62 — — — — 
8.04 8.53 8.21 7.88 8.55 
7.76 8.32 8.88 8.33 7.78 
0.44 — — — — 
0.42 0.45 0.48 0.46 0.49 
0.42 0.42 0.45 0.45 0.49 
5.99 — — — — 
9.80 8.96 T.22 7.48 6.59 
7.87 9.61 6.81 7.03 8.62 
2.49 _ — — — 


quarter for most variables. The RMSE of 
aggregate variables such as GNP$, GNP, 
IPD, and UR are relatively small. The 
major GNP components, i.e., CD$, PE$, 
and NDP$, have larger RMSE, and the 
largest RMSE are found with CPAT$ and 


AS. 


The ASA-NBER survey outperforms the 
Wharton model in predicting six variables 
in the first quarter. The superiority of the 
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TABLE 2—THE COMPARISON OF RMSE or ASA/NBER AND WHARTON FORECASTS, 19681V—1977II 


RMSE of Predicted Cumulative Percentage Changes 


1Q 2Q 3Q 


Variable GNP$ (Gross national product, current billion $) 


ASA/NBER 0.65 1.10 1.41 
Wharton Premeeting 0.74 1.24 1.57 
Wharton Postmeeting 0.71 1.34 1.75 


Variable GNP (Gross national product, constant billion $) 


ASA/NBER 0.66 1.11 1.66 
Wharton Premeeting 0.67 1.13 1.48 
Wharton Postmeeting 0.69 1.28 1.62 
Variable JPD (GNP implicit price deflator, 1972 = 100) 
ASA/NBER 0.40 0.89 1.55 
Wharton Premeeting 0.33 0.78 1.36 
Wharton Postmeeting 0.34 0.69 1.27 


Variable CD$ (Consumer expenditures for durables, current billion $) 


ASA/NBER 2.38 4.12 5.23 
Wharton Premeeting 2.51 4.4] 5.76 
Wharton Postmeeting 2.46 4.95 6.53 


Variable PE$ (Plant and equipment expenditures, current billion $) 


ASA/{NBER 1.86 3.08 3.91 
Wharton Premeeting 1.68 3.09 4.98 
Wharton Postmeeting 1.88 3.42 4.96 


Variable Z/$ (Change in business inventories, current billion $) 


ASA/NBER 7.94 8.77 9.58 
Wharton Premeeting 7.69 10.05 11.06 
Wharton Postmeeting 7.69 9.20 11.58 


Variable NDP$ (National defense purchases, current billion $) 


ASA/NBER 1.86 2.73 2.91 
Wharton Premeeting 1.84 2.59 2.83 
Wharton Postmeeting 1.74 2.42 2.46 


Variable CPATS$ (Corporate profits after taxes, current billion $) 


ASA/NBER 5.99 9,42 11.81 

Wharton Premeeting 7.21 9.59 11.29 

Wharton Postmeeting 6.45 10.24 11.84 
Variable UR (Unemployment rate, percent) 

ASA/NBER 0.17 0.41 0.66 

Wharton Premeeting 0.28 0.55 0.78 

Wharton Postmeeting 0.22 . 0.46 0.77 


Variable HS (New Private housing started, annual rate million) 


ASA/NBER 6.06 13.27 19.67 
Wharton Premeeting 10.68 16.83 20.40 
Wharton Postmeeting 7.01 13.62 18.57 
Variable /P (Industrial production index, 1967 = 100) 
ASA/NBER 1.5] 2.92 4,00 
i 
ASA-NBER survey, however, declines 


very rapidly as the forecast span extends. 
By the fourth quarter, the ASA-NBER 
survey still forecast better in four variables, 
but not significantly better, with the excep- 
tion of HS. The conclusion is that the 
Wharton forecast becomes relatively better 
as the forecast period expands. The relative 
inferiority of the Wharton model in the 
early quarters could be a consequence of 
overuse of fine tuning procedures, such as 


4Q 5Q 6Q 71Q 8Q 
1.65 a a = 
1.77 16 2.42 2.74 3.26 
1.91 17 2.37 2.66 3.20 
2.33 = = = = 
1.97 2.59 3.14 3.69 29 
2.02 2.46 2.93 3,52 4.17 
2.31 a as m = 
2.04 2.85 3.75 4.67 5.65 
1.91 2.62 3.50 4.42 5.41 
6.09 ee = z= a 
6.78 73 8.75 10.03 11.33 
7.46 8.16 924 1053 11.98 
4.98 oe = = a 
6.30 7.29 9.17  1L13 13.12 
6.42 7.96 9.60 11.75 13.85 
10.06 = sad s = 
11.32 13.37 14.62 13.76 13.68 
11,00 1284 13.77 13.20 12.71 
3.07 = 2 a = 
3.52 4.36 5.05 6.18 5.79 
2.65 2.74 3.35 3.64 3.97 
14.02 i = ae ca 
12.68 15.32 17.72 20.23 24.50 
13.28 1390 13.33 15.34 19.42 
0.89 at E 
0.97 1.08 1.18 1.32 1.56 
0.94 1.03 1,12 1,24 1.43 
23.70 = a seas = 
23.15 2645 2812 32.07 37.48 
22.18 2741 3008 32.77 36.90 
4.83 = m oe = 


adjusting constant terms. Model builders 
customarily use these procedures to fine 
tune their near-term forecasts according to 
extraneous information about the future. 
The excessive fine tuning of some variables 
may distort the prediction of some other 
variables. 

From the variable by variable com- 
parison, it is obvious that the ASA-NBER 
survey is consistently better than the 
Wharton model in predicting CPAT$ and 
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UR. The Wharton model is superior to the 
ASA-NBER survey in forecasting IPD and 
NDP$. It is interesting to note in this regard 
that NDP$ is an exogenous variable in the 
Wharton model, its forecast is made from 
budgetary information and judgment. For 
other variables, it is difficult to draw a firm 
conclusion. 

As shown in Table 2, the RMSE of cu- 
mulative percentage changes increase for 
all forecasts over the eight-quarter period, 
but the increment decreases after the 
second quarter. The RMSE of four-quarter 
cumulative percentage changes indicates 
that the ASA-NBER forecast has the 
smaller error in five variables: GNP$, CD$, 
PE$, H$, and UR. The Wharton model is 
superior in predicting the cumulative 
changes in GNP, IPD, NDP$, CPAT$, and 
HS. The RMSE of cumulative percentage 
change of all eight quarters indicate that the 
postmeeting Wharton forecast is better 
than the premeeting forecast in all variables 
except CD$ and PE$. 

Generally speaking, since the middle of 
1973 the U.S. economy has been in the 
midst of a series of setbacks caused by 
some new exogenous factors. Since fore- 
casting with an econometric model is in 
essence an extrapolation beyond the 
sample period over which the model was 
constructed, the model should have 
difficulty forecasting in this period even 
with the use of fine tuning procedures. On 
the other hand, it is relatively easy for the 
ASA-NBER members to adapt their predic- 
tion to drastic exogenous shocks since they 
do not necessarily conform to a structural 
system. It is interesting to compare the pre- 
dictive performance of these two forecast- 
ing systems over the different stages of the 
business cycles. 

The sample period used in this study, 
19681V—-1977]I, includes two complete 
business cycles. The first cycle is a 
moderate one with a peak at 1969IV and 
trough at 1970IV. The second cycle is a 
vigorous one, with a peak at 1973IV and 
trough at 197SII. The sample period is 
therefore broken into three subsamples as 
follows: 1968IV—1973IT; 1973JII-1975I]; 
and 19751-197711. 


HOW HAVE FORECASTS WORKED 309 


The results show that the RMSE of most 
variables in the second period are 
substantially worse than in the first period. 
This finding prevails in both ASA-NBER 
and Wharton forecasts. Large RMSE are 
found in CD$, II$, CPAT$, HS, and IP in 
the second subsample. This suggests that 
these variables are difficult to predict when 
the economy is in a severe recession. 
Surprisingly, the RMSE of the near-term 
Wharton forecast of IPD are very close in 
the first and second periods even though 
the period 1973I]I-75II was one of very 
high inflation. It is also interesting to find 
that the only variable which was forecast 
slightly better in the severe recession by 
both systems is NDP$, a lagging indicator 
by nature. As the war in Vietnam wound 
down, it is possible that defense expendi- 
tures become more predictable. 

When the economy swings upward, the 
RMSE of most variables are improved. 
Only the near-term predictions of H$ and 
UR are worse than when the economy was 


- In a recession, This is probably because 


high unemployment is not usually expected 
in a recovery period. High inflation 
persisted in this period, but the predictions 
of JPD were substantially improved in all 
forecasts. 

In general, the results for the three 
periods are mixed. Over the period of the 
moderate business cycle, the Wharton 
forecasts of GNP, IPD, CD$, and PE$ were 
better, while the ASA-NBER forecasts of 
CPAT$ and UR were consistently better. 
Thus, the Wharton model may be said to 
retain a slight edge over the ASA-NBER 
forecasts. The Wharton forecasts were 
worse than the consensus forecasts in the 
sever® recession period. Only IPD is 
forecast consistently better by Wharton in 
this period. In the period of a slow 
recovery, the comparison is, however, in- 
conclusive. 


H 


This section analyzes forecast inaccu- 
racies caused by the data revisions. A 
forecast made in the first month of the t-th 
quarter, F}, is based on the preliminary 
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data set of the t-1 quarter released on 
the fifteenth day of the month; these data 
are called the fifteenth-day release (P25). 
This data set will be revised after a month. 
The revised data are called the forty-five- 
day release (PÉ). Most forecasters also 
modify their forecast to take into account 
the revisions. The modified forecast F? is, 
of course, based on the revised data, P;*. 
In the third month of the t-th quarter, the 
data set will be again revised, this revision 
is called the seventy-five-day release 
(P3). After the seventy-five-day release, 
usually, there are two or more annual revi- 
sions before the data are finalized. The final 
data are assumed to be the actual (A;_,) 
(see Allan Young for a detailed descrip- 
tion). 

As time advances into the t+1 quarter, 
the data of the t-th quarter become avail- 
able. The data of the t-th quarter are 
released and revised in the same procedure 
as described above. The fifteen-day release 
(P$) is the first available estimate of A. 
Had the forecasters possessed as much in- 
formation as the source agency in the t+1 
quarter, they would probably have made 
their forecast equal to P1. Therefore, the 
difference between the forecast and 
preliminary data is a part of the error made 
by the forecasters. When P$ becomes 
available in the second month of the t+1 
quarter, it is regarded as a better estimate 
of A,. The difference between P ¥ and P4 is 
the part of the revision error solely result- 
ing from the inaccuracy of P15. The dif- 
ference between P% and A; is also a 
component of revision error due to the 
remaining inaccuracies associated with P45, 

We have only decomposed the mean 
square errors (MSE) of the first quarter 
forecast, because the first-quarter forecast 
is not affected by the cumulative error that 
arises through the use of lagged variables. 
Both forecasts and actuals are measured in 
percentage changes. The percentage 
change of preliminary data P'} and P% are 
calculated as [(P'5/P,",) — 1] and 
(P/P) — 1], since the seventy-five-day 
release of the t—1 quarter is used as the 
jump off for calculating P$ and P*. The 
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sample period used is 19681V to 1974IV, 
because the latest available data after 
1974IV are not yet final. Only eight varia- 
bles are studied: I$ is not included because 
it is originally measured in.changes; HS and 
IP are dropped because of lack of ap- 
pearance in former Wharton forecasts. 

The formula used to decompose the MSE 
of the ASA-NBER survey and the Wharton 
premeeting forecast is as follows: 


$ (F| -ADIN = Z (F} - P)2/N 
+ $ (P$ — A,)?/N 
+25 (F} — P) (P$ ~ A/N- 


The formula used to decompose the MSE of 
the Wharton postmeeting forecast is as 
follows: 


S (F} — A)?/N = X (FI — P$)YN 
+ 5 (PË — A,)P/N 
+25 (F} — P$) (P$ — ADIN 


The results of decomposition of MSE 
into forecast errors and revision errors are 
reported in Table 3. The first column of 
each forecast is the MSE with respect to the 
finalized data. The second columns of the 
ASA-NBER and Wharton premeeting 
forecasts are the MSE with respect to the 
fifteen-day release, the second column of 
the Wharton postmeeting forecast is the 
MSE with respect to the forty-five-day 
release data. The revision error (RE) of the 
ASA-NBER and Wharton premeeting 
forecasts is the MSE measured as the dif- 
ference between the fifteen-day release and 
the actual, while the RE of the Wharton 
postmeeting forecast is the MSE measured 
as the difference between the forty-five-day 
release and the actual. The last column of 
each forecast is, of course, the covariance 
between the forecast error (FE) and RE. 

In Table 2, total errors are always less 
than the sum of FE and RE, hence all 
covariances are negative. In other words, 
the forecast and the revision generally have 
a tendency to move in opposite directions. 
A comparison of the first and second 
columns of each forecast indicates that the 
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TABLE 3—-THE DECOMPOSITION OF MSE OF ASA-NBER AND WHARTON FORECASTS 1968IV-1974IV 


Wharton Premeeting 


ASA-NBER 
Total FE RE Cov Total FE 
GNP$S .2693 .1971 .1941  —.1192 37232265 
GNP 2667 .2992 .1914 —.2239 .3106 .3153 
IPD „2095 .3000 .0748 —.1653 .1183 .1647 
CD$ 493 9.14 11.96 —16.17 4.24 8.25 
PEŞ 4.21 5.02 2.48 —3.29 3.36 4,59 
NDP$ 3.99 4.61 4.62 —5.24 4.14 6.00 
CPAT$ 25.44 34.08 29.92 -—38.57 58.46 63.71 
UR 0196 0144 0103 —.0051 .0529 0529 


Wharton Postmeeting 


RE Cov Total FE RE Cov 
1914 -.0156 .3275 1986 .1624  -—.0317 
-.1914 —.1961 .2729 .1873 .1914 —.1058 
0748 —.1212 .1302 .1680 .0770 —.1148 
11.96  —-—15.97 3.66 7.58 11.35 -15.27 
2.48 —3.70 4.12 550 2.13 —3,52 
4.62 —6.48 3.77 7.72 708 -11.02 
29.92 -—35.17 41.83 47.43 25.30 —-—30.89 
0103 -.0103 0350 .0256 .0103 —.0009 


FEs with respect to the preliminary data are 
greater than the FE with respect to the final 
data, except GNP$, UR, and the real GNP 
in Wharton postmeeting forecast. This 
means that the forecasters are predicting 
the final values better than the preliminary 
data, although the forecasts are made on 
preliminary data. On comparing the predic- 
tive power of the forecasts with that of 
preliminary data, it is found that the 
forecast of CD$ and NDP$ made by any 
one of the three forecasts are closer to the 
final data than are the corresponding 
preliminary data. 

Generally speaking, and as might be ex- 
pected, the forty-five-day release is a better 
estimate than the fifteen-day release, being 
closer to the final data. Among the vari- 
ables studied, the differences between 
these two sets of preliminary data are not 
very large. The relatively large differences 
are found in GNP$, PE$, and CPAT$. The 
only variable which has a larger error in the 
forty-five-day release than in the fifteen-day 
release is NDP$. The reason for this is un- 
clear. 


Wil 


The ability to identify turning points in 
business cycles before they occur is an im- 
portant criterion for evaluating a forecast- 
ing system. In general, the reference cycles 
can be well represented by the cyclical 
movements in the real GNP series. In the 
sample period used in this study, there are 
six turning points in the real GNP series. 


These are 1969IV; 19701]; 1970IV; 1971]; 
19741; 197511. 

In general, the ASA-NBER survey 
performs poorly in giving early warning of 
turning points. It was able to predict only 
the 19741 peak one-quarter ahead, the 
change of direction of GNP growth was sig- 
naled in the forecast made in 1973IV. The 
Wharton model picked up the 1974I turn in 
advance, and the Wharton premeeting 
forecast was able to predict the 1969IV 
peak one-quarter ahead. It also predicted 
the upturn in 197511 three quarters before it 
happened. Nevertheless, subsequent 
forecasts missed this upturn by plus or 
minus one quarter. The Wharton postmeet- 
ing forecast is most capable of capturing 
turning points. It gave one-quarter ahead 
warning of the three important turning 
points in 1969IV, [971I, and 1974]. 
However, there was no early indication of 
the beginning of the recoveries in 1970H 
and 197SII. 

If we compare the first-quarter forecasts 
which predict the current quarter, the ASA- 
NBER survey has missed the direction of 
the growth in GNP in five quarters: 1970]; 
197011; 19701V; 1974III; 197511. It means 
that the ASA-NBER survey was unable to 
spot the turning points of 197011, 1970IV, 
and 1975, even though the forecast was 
made in the same quarter. In addition, the 
ASA-NBER first-quarter forecast made a 
false upturn signal in 1970I and 1974III 
when the economy did not really turn up. 
The Wharton premeeting first-quarter 
forecasts have made opposite forecasts of 
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the following four quarters: 197011; 197411; 
19741II; 1975If. That means the first- 
quarter forecasts have missed the turning 
points of 19701] and 1975H, but gave false 
signal in 1974II and 1974III. The first- 
quarter prediction of the Wharton 
postmeeting forecast was more reliable in 
predicting the direction of the growth of 
real GNP. It has missed the turning points 
in 197011 and 1975II, but made only one 
false alarm in 19741. 
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On the Accuracy and Properties of Recent 
Macroeconomic Forecasts 


By VICTOR ZARNOWITZ* 


Most of the studies of economic forecasts 
cover very short time veriods. Some at- 
tempt to grade forecaste-s on the evidence 
of how well they pred-cted change in a 
particular year or a few yzars. Yet it is clear 
that on any individual occasion some 
forecasters will be ahead of others by sheer 
chance or for some idiosyncratic reasons. 
The limitations of small sample studies of 
forecasts should be -ecognized. It is 
necessary to compile ani examine forecast 
records extending as far back in time as 
possible, so as to gain information, take a 
longer view of forecascing behavior and 
performance, and place the evidence from 
short series of recent predictions in a 
proper perspective. 


I. The Record of Annual GNP Forecasts 
Since 1447 


In the early post-World War II period, 
most forecasts were made near the end of 
the calendar year for the next year and 
most referred to GNP in current dollars. 
The evidence we have on such forecasts 
goes back to 1947 but is quite fragmentary 
for the late 1940’s and eacly 1950’s. 

The period of transiiion from the war 
economy witnessed the largest errors on 
record in the GNP forecasts. One reputable 
group of private foreca:ters came up with 
an average prediction for 1947 of a 6 
percent decline in GNP whereas the actual 
change turned out to be arise of about 11 
percent. For 1948 the group predicted a 
fractional decline but GNP instead ad- 
vanced again at much the same surprisingly 
high rate. The failure of forecasts during 
these years was widespread; the develop- 
ments of the time couE] not be predicted 
well with estimates based on data and rela- 
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tionships for the 1930’s and false analogies 
with the early post-World War I period. 
When a recession finally came late in 1948, 
it proved shorter than many had expected, 
so the forecasters for 1950 erred again 
greatly on the pessimistic side. 

The evidence for the period 1953-76 is 
summarized in Table | in terms of com- 
parisons between the predicted and the 
actual annual percentage changes. The 
forecasts are those made late in the year 
t— 1 or, in a few cases, very early in the 
target year t. The actual changes used to 
compute the errors are based on the first 
official estimates for the year t published 
early in the following (t+ 1) year. These 
are provisional values which are 
themselves partly near-term predictions, 
and subsequent revisions are about one- 
third the size of the forecast errors. The er- 
rors are computed by subtracting the actual 
from the predicted changes, and they are as 
a rule negative (lines 5-8), which shows 
that the forecasts strongly tend to 
understate the changes (predominantly, 
increases) in GNP (on similar findings of 
earlier studies, see the author, 1972). 

Table 1 discloses a substantial cor- 
respondence between the forecasts and the 
realizations. The predicted changes ap- 
proximate the actual ones well in each pe- 
riod covered, the averages of the former be- 
ing generally less than | percentage point 
smaller than the averages of the latter. The 
forecasts are in all cases considerably more 
accurate than a naive model which assumes 
that next year’s percentage change will be 
the same as that of the previous year, and 
the somewhat less naive trend extrapola- 
tion model which projects the average 
percentage change of the four previous 
years (col. (4)). 

The average error measures are im- 
portant but fall far short of telling the whole 
story. Measures of correlation (which un- 
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TABLE 1—SUMMARY MEASURES OF ERROR FOR ANNUAL PREDICTIONS 
OF PERCENTAGE CHANGE IN GNP, 1953-76 


Selected Economic Extrap- 
Period Private Report olation 
and Number Forecasts, of the Wharton of Average 
of Years Mean# President Model Change? 
Line Covered (1) (2) (3) (4) 
Mean Absolute Error, in Percentage Points 
I 1953-76(24) 1.2 2.3 
2 1956-63 (8) ee 1.9 
3 1963-76(14) 0.9 0.9 1,3 1.8 
4 1969-76 (8) 0,7 0.8 1.0 2.0 
Mean Error, in Percentage Points 
5 1953-76(24) —0,7 —0.1 
6 1956-63 (8) —0.2 —0.4 
7 1963-76(14) —0.6 —0.2 —0.1 —0,5 
8 1969-76 (8) —0.4 -0.2 —0.1 —0.5 
Squared Correlation (r?) Between 
Predicted & Actual Change 

9 1953-76(24) 19 05 

10 1956-63 (8) 92 .04 

11 1963-76(14) 78 ae 69 08 

12 1969-76 (8) 36 83 75 .00 


4Sources: Livingston survey, mean; Fortune magazine; Harris Trust and Savings 
Bank; IBM Economic Research Dept.; Nat. Securities and Research Corp.; Con- 
ference Board Economic Forum; R. W. Paterson, Univ. of Missouri; Prudential In- 
surance Co, of America; UCLA Business Forecasting Project; N.Y. Forecasters Club 
survey, mean (1956-63 only); ASA/NBER survey, median (1969-76 only). 

b Assumes that next year’s percentage change will be the same as the average per- 


centage change in the four previous years. 


fortunately are often omitted from forecast 
evaluations) are needed to show how well 
the predicted changes have tracked the 
actual changes over time. The 7? coeffi- 
cients for the forecasts covered in Table | 
are all positive and significant, generally ex- 
ceeding 0.5 and, for the more recent 
periods, averaging 0.7 or higher (lines 
9-12). In contrast, the corresponding 
coefficients for the extrapolations are 
generally close to zero. 5 

The evidence supports the conclusion 
that the end of year forecasts of current- 
dollar GNP next year had a reasonably 
satisfactory record of accuracy since 1953. 
Indeed, in comparisons with earlier 
forecasts (see the author, 1967), that record 
improved considerably in the 1960’s and 
even in the 1970’s, a turbulent period 
presumed to have been particularly difficult 
to forecast. l 

More detailed inferences concerning the 


relative accuracy of the different forecast 
sets covered cannot be drawn from these 
results. One reason is that the forecasts dif- 
fer appreciably with regard to their precise 
dates, and it is known from previous re- 
search that the earlier predictions have a 
significant advantage over the later ones 
(see the author, 1967; Stephen McNees, 
1975). It is relevant, however, to make the 
general observation that the average error 
and correlation measures do not show 
large, consistent differences among the 
forecast sets being compared. This is in 
agreement with earlier findings, which 
strongly suggests that the search for a 
consistently superior forecaster is about 
as promising as the search for the 
philosophers’ stone (see the author, 1971; 
McNees, 1975, 1976; Carl Christ). 

To save space, some of the examined 
forecast sets are omitted from Table 1 and 
others are combined in the averages of 
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column (1), but the indevidual predictions 
for each year were analyzed in consider- 
able detail. The year ty year inspection 
revealed few major con-rasts between the 
corresponding predicticns, although the 
forecasters included certainly differ in 
many respects. Of course, competent 
forecasters use commcn data and tech- 
niques, regularly interect, and are often 
similarly influenced by recent events and 
current attitudes and ways of thinking. The 
genuine ex ante forecasts here considered 
are all to a large extent “‘judgmental,’’ and 
this could well tend to reduce the disper- 
sion among them; thee is indeed some 
evidence that errors of ex ante forecasts 
with econometric mode s vary less than er- 
rors of ex post forecasts made without judg- 
mental adjustments (see Christ). While 
published forecasts Ey ranking practi- 
tioners are often develcped with particular 
skill or care, group average forecasts 
benefit over time greatly from cancellations 
of individual errors of o>posite sign (see the 
author, 1967, 1972). At any given time, the 
deviations between corresponding 
forecasts from differert sources are likely 
to be reduced by the working of these 
balancing factors. Thus, it is not surprising 
that forecasts for the same variable and 
target period tend to be similar. Indeed, the 
correlations between pairs of the forecast 
sets included in Table 1, computed for the 
four periods distinguished therein, are 
significantly higher than the correlations 
between predictions and realizations 
recorded on lines 9-12. The r? coefficients 
for the pairs of the predicted percentage 
change series all exceed 0.8, and some are 
considerably higher. 

Of the individual observations comprised 
in the examined forecast sets, about 64 
percent are underestimates and 34 percent 
are overestimates. By far most of the latter 
refer to years marked by economic 
recessions or slowdowns. The provisional 
GNP values show but two year-to-year de- 
clines in the period covered in Table 1: in 
1954, which the forecasts overstated, and in 
1958, which the forecasts missed (account- 
ing for the only turnirg point errors in this 
sample). Thus underestimation was limited 
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to the increases in GNP; moreover, it was 
most pronounced when the increases were 
particularly large. 

Are these errors “‘systematic’’ in the 
sense of a bias that could have been readily 
escaped or corrected in advance? Not 
necessarily, although it seems difficult to 
discount them as merely another manifesta- 
tion of the familiar tendency of forecasts to 
underestimate the observed changes 
(which, for series with random elements, is 
a property of even unbiased and efficient 
forecasts; see Jacob Mincer and the author, 
Michio Hatanaka). What is underestimated 
here is the average annual rate of growth in 
a series which, as properly recognized by 
the forecasters, is trend dominated and 
seldom declines from year to year. This 
outcome can be traced to the forecasters’ 
tardy recognition of high-growth phases 
(booms) and, increasingly, of inflation 
speedups, but it was also mitigated by their 
even tardier recognition of business re- 
cessions and slowdowns. Such movements 
are recurrent and not purely random, and 
they have important, detectable regularities 
as shown by historical studies of business 
cycles; but they also vary a great deal over 
time, so their predictability remains very 
limited. In any event, simple “‘learning 
from past errors” would not have been of 
much use here as the errors of these fore- 
casts generally have zero or very low auto- 
correlations. 


II. Annual Forecasts of Real GNP and 
the Price Level 


It is difficult to obtain and verify 
consistent forecasts of GNP in constant 
dollars and the implicit price deflator (DIP) 
that would cover more than just the most 
recent period. Few business forecasters in 
the 1950’s and 1960’s made systematic ef- 
forts to decompose their predictions of cur- 
rent-dollar GNP into quantity and price ele- 
ments. Of the forecasters with econometric 
models who paid more attention to real 
GNP, only two (Michigan and Wharton) 
have longer records. 

Table 2 shows that the forecasters 
predicted the real growth rates within 
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TABLE 2—SUMMARY MEASURES OF ERROR FOR ANNUAL PREDICTIONS OF PERCENTAGE CHANGES 
IN REAL GNP AND THE PRICE LEVEL, 1959-76 


Forecasts of the Implicit 


Forecasts of Real GNP Price Deflator UPD) 
Eco- ASA/ Eco- ASA/ 
nomic NBER Extrap- nomic NBER 
Report Sur-  olation Report Sur- Extrap- 
Periodand ofthe Michi- Whar- vey, of ofthe Michi- Whar- vey, olation 
Number Presi- gan ton Me- Average Presi- gan ton Me- ofLast 
of Years dent? Model Model dian Change’ dent Model Model dian Changec 
Line Covered (1) (2) (3) (4) (5) (6} (7) (8) (9) (0) 
Mean Absolute Error, in Percentage Points 
l 1959-67 (9) 1.0 0.7 0.3 
2 1962-7615) LI 1.4 2.6 1.0 1.0 1.3 
3 1969-76 (8) 1.2 1.6 0.9 1.0 3.6 1.4 1.4 1.4 1.3 20 
Mean Error, in Percentage Points 
4 1959-67 (9) —0.5 —1.1 0 —0.1 
5 1962-76(15) 0.6 0.2: 0.1 ~0,5 —0.5 —0),2 
6 1969-76 (8) 0.8 0.8 0.5 0.7 0.7 —0,6 -0.9 -0.6 -09 -0.2 
- Squared Correlation (r?) Between Predicted and Actual Change 
nae 1959-67 (9) 53 .00 42 36 
8 1962-76(15) 78 62 054 TT .68 54 
9 1969-76 (8) 86 Al .94 .94 „324 58 45 .60 53 „17 


a The forecasts for 1962, 1963, 1965, and 1968 must be inferred from statements in the Report, but they are con- 
firmed by the Council as approximately correct (see Geoffrey Moore). The other forecasts are all based on figures 


given in the Report and so are fully verified. 
b See fn. b, Table 1, ; 


€ Assumes that next year’s percentage change will be the same as that of the previous year. 


dr is negative. 


average margins of about 1 to I.5 
percentage points (cols. (1)-(4)). The mean 
absolute errors of mechanical extrapola- 
tions of past percentage changes in real 
GNP are considerably larger (as illustrated 
in col. (5)). The mean errors of forecasts 
and extrapolations are negative for 1959-67 
but positive in the more recent periods 
(lines 4-6). Correlations between the 
predicted and actual changes are all signifi- 
cantly positive, and they suggest some 
improvement in recent years: the r? coeffi- 
cients for 1969~76 are higher than those for 
the earlier and longer periods (lines 7-9). 
Interestingly, they tend to exceed the cor- 
responding coefficients for current-dollar 
GNP forecasts. In contrast to the reason- 
ably high correlations for the forecasts 
proper, those for the extrapolations are 
here again extremely low or negative. 
These summary measures, then, present 
the annual forecasts of real GNP in a 


generally favorable light. However, the ac- 
curacy of these forecasts varied greatly in 
different years, which at times impaired 
seriously their usefulness, and this does not 
show up in the summary. Real GNP turned 
down in 1954, 1958, 1970, and 1974, but 
eight of ten predictions for these years 
specified continued rises. Again, and not 
surprisingly, nearly all of the significantly 
large overestimation errors refer to the 
years during which national output grew at 
relatively low or decreasing rates, and most 
of the larger underestimation errors refer to 
the years of high real growth rates. 

It 1s of considerable interest to note that 
the turning point errors are on the average 
as much as 2.5 to 3 times larger than the 
other errors in the real GNP forecasts. 
Hence, even though they occurred in only 
about 13 percent of the total number of 
forecasts, these errors had a strong adverse 
impact. Turning point errors account for 29 
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percent of the total absolute error of all real 
GNP forecasts in our collection, under- and 
overpredictions for 47 and 24 percent, 
respectively. This evidence contradicts the 
argument that such errors matter little be- 
cause they are few and far between. It 
should be added that, relative to annual 
forecasting, in quarterly multiperiod fore- 
casts turning points are more frequent and 
more difficult to predict and errors asso- 
ciated with them are more important. 
In this case missing a turn often means that 
a whole chain of predictions for the sub- 
sequent observations err badly. In sum, 
there are indeed strong reasons for makers 
and users of economic forecasts to give a 
great deal of attention to turning point er- 
rors. Actually, most of them realize this, as 
shown by the widespread practice of 
analyzing such errors (see Bert Hickman; 
studies cited in Gary Fromm and Lawrence 
Klein). However, there is certainly much 
need for improvement here, and room for 
some new initiatives (for example, on how 
to use current signals from leading indica- 
tors see Beatrice Vaccara and the author). 

- The worst single year for the predictions 
covered in Table 2 was 1974, on the eve of 
which forecasters across the field missed 
the onset of a serious recession. This, plus 
the smaller turning point errors for 1970, 
are the main reasons for the rise in the 
average errors of these forecasts in 1969-76 
compared with the earlier years. But the 
rise in the absolute errors was not large, 
and there was no decline in accuracy as 
measured by the criteria of comparisons 
with extrapolations and correlations of 
predicted with actual changes (see Table 2, 
cols. (1)-(5)). 

Table 2, cols. (6)-(10), surveys the 
performance of forecasts of percentage 
changes in JPD that match the real GNP 
predictions covered in cols. (1)—(5). Here 
again, the mean absolute errors are close to 
or somewhat higher than | percentage point 
(lines 1-3). On the average, the predicted 
inflation rates fall short of the actual ones 
by fractions of | percentage point (lines 
4-6). The 1959-67 forecast sets are less ac- 
curate than simple last-change extrapola- 
tions (col. (10)), and the other sets out- 


HOW HAVE FORECASTS WORKED < “Sad 


perform the naive models by relatively 
small margins, much less than those ob- 
served for the GNP series. (For JPD, unlike 
for GNP in current and constant dollars, 
projections of the last change have smaller 
errors than those of the average change and 
hence are used here.) The forecasts 
underestimated strongly, much more so 
than the extrapolations, the average 
inflation since 1961. The predicted and 
actual percentage changes in the price level 
are all positively correlated, but the cor- 
relations for 1969-76 are generally lower 
than their counterparts for GNP and, still 
more so, for real GNP. 

Forecasts of inflation often have much in 
common with projections of the last ob- 
served rate of inflation. For the four sets of 
forecasts in Table 2, cols. (6)-(9), the r? 
coefficients of the correlations between 
their errors and the errors of the cor- 
responding extrapolations range from 0.51 
to 0.95 and average 0.76. Hence, like the 
last-change extrapolations, the inflation 
forecasts tend to lag a year behind the 
actual rates of inflation. Indeed, the cor- 
relations between the predicted changes 
and the previous year’s actual changes are 
all positive and high: the r? coefficients for 
our four sets of IPD forecasts vary between 
0.72 and 0.87 and average 0.79. 

A fair inference from these results is that 
the forecasts of inflation are indeed poor, a 
finding which is also consistent with other 
evidence. Improvements will require major 
advances in our knowledge, presumably 
through research that would be solidly 
based on carefully worked out data, since 
abstract speculation abounds but good in- 
formation and observation are rare in this 
area. 

The annual percentage changes in real 
GNP are inversely related to those in JPD 
and positively: related to those in current- 
dollar GNP, while the last two variables do 
not show a strong or stable association. The 
relationships between the predicted 
changes generally parallel the actual ones. 
The errors of the forecasts are similarly 
interrelated, as shown by the tabulation in 
Table 3 of r? coefficients (RGNP denotes 
real GNP; the corresponding r coefficients 
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TABLE 3—SQUARED CORRELATION (r°) 
BETWEEN FORECAST ERRORS 


for for for 
RGNP RGNP IPD 
and and and 
IPD GNP GNP 
Source of Forecast , (1) (2) (3) 
1962-76 (15 years) 
Economic Report 
(CEA) .297(-) 359 114 


Michigan model 494(—-) 429 006 


1969-76 (8 years) 


Economic Report 

(CEA) 677(-) 004 . .259 
Michigan model .684(—) 209 O14 
Wharton model 340(—) .036 466 
ASA / NBER survey, 

median 324( —) 013 Jot 


gt 


are positive, except where the sign (—) indi- 
cates the contrary). The pervasive pattern 
of negative correlation between errors in 
forecasting real growth and inflation (col. 
(1)) deserves an emphasis. 


III. Concluding Observations 


The end of year forecasts of annual 
percentage changes in GNP earn good 
marks for overall accuracy. Moreover, they 
are found to have improved in the period 
since the early 1960’s compared with the 
previous years after World War II. The real 
growth (RGNP) and inflation . ZPD) 
forecasts are less accurate. The former suf- 
fer from large turning point errors, the lat- 
ter from large underestimation errors. The 
errors in predicting real growth are nega- 
tively correlated with the errors in predict- 
ing inflation, which helped to make the 
nominal GNP forecasts more accurate. In 
recent times, these correlations were con- 
. nected with the unexpected concurrence of 
accelerating, inflation and slowing, then 
declining output rates: optimistically, and 
probably also from a lingering faith in a 
simple Phillips tradeoff,.forecasters kept 
anticipating less inflation and more growth. 
But in the late 1950’s and early 1960’s, it 
was the relative stability of the price level 
that caused widespread surprises and off- 
setting errors resulted from the opposite 
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R 
combination of overestimates of inflation 
and underestimates of real growth. 

The favorable record of annual GNP pre- 
dictions does not imply that forecasters can 
perform weli the more difficult task of pre- 
dicting quarterly changes in GNP within 
the year ahead or even beyond it. An 
examination of the recent multiperiod pre- 
dictions shows that the errors for real GNP 
and JPD cumulated rapidly beyond the 
spans of two to four quarters. Previous 
studies have shown the cumulation to be as 
a rule less than proportional to the increase 
in the span, but in the 1970's the forecast 
errors build up much faster than usual. At 
least in such turbulent times, the predictive 
value of specific numerical forecasts reach- 
ing out further than a few quarters ahead 
must be rather heavily discounted. 
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DISCUSSION 


OTTO ECKSTEIN, Data Resources, Inc. 
AND PAUL M. WARBURG, Harvard Uni- 
versity: The three papers provide some 
comfort to the forecaster. They show that 
short-term macro forecasting has produced 
results that are substantially better than 
extrapolation methods. It would be a sad 
day if this were not the case, since forecast- 
ing is one test of whether the body of 
macroeconomics, embodying the human 
capital of so many capable thinkers and re- 
searchers, has a positive social product. 

The three papers are done with high 
craftsmanship and objectivity. The auditing 
of forecasts help improve their accuracy by 
maintaining the ‘‘best effort’? of the 
forecasters, and by producing technological 
We hope that the work of 
Stephen McNees, to whom we all have to 
be grateful for developing the track records 
for the 1970’s, will be maintained, and we 
are glad to welcome back Victor Zarnowitz 
for a second major round of work in his 
forecast evaluations. 

To raise just a few specifics: Vincent Su 
contrasts the results of the ASA-NBER 
forecasters survey with the forecasts 
produced by the Wharton group, and uses 
these two sources to compare econometric 
with noneconometric forecasts. Perhaps in 
the 1950’s and early 1960’s there was 
validity to this distinction, but it is long 
gone. We doubt that there is any member of 
the ASA-NBER panel who is not affected 
by the forecasts of the econometric model 
groups, and conversely, econometric 
model forecasting has assimilated the in- 
formal forecaster’s grist of surveys, data, 
and policy analyses. It is not surprising that 
econometric models have become central 
to virtually all serious forecasting. It would 
be strange indeed if computer technology — 
the central technological change of our 
era—did not have a massive impact on eco- 
nomic forecasting which is essentially an 
information processing activity. 

We disagree with Zarnowitz on one 
critical point. He abjures adjustments of 
forecasts for base revisions, assuming that 
revised data represent the ‘“‘truth’’ and that 
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all differences between preliminary and 
revised data are reductions in measurement 
error. This is a questionable assumption. 
Data revisions have at least three principal 
sources: more complete data become 
available; benchmark data, usually of 
cross-section survey origin, replace time- 
series interpolators; and government 
agencies redefine concepts. The practical 
forecaster soon discovers that much of the 
government’s revision work is counter- 
productive for forecasting. Completeness 
of coverage of later data principally means 
the inclusion of smaller economic units 
through sampling programs, whereas 
preliminary data mainly reflect the larger 
economic units with better reporting 
systems. Benchmark cross-section data 
may indeed improve long-term measure- 
ment, but at the expense of time-series 
consistency. Taken at infrequent intervals, 
with changed procedures and personnel 
both at the issuing and at the form-filling 
end, they cannot be consistent from one 
survey to the next. Yet forecasts, whether 
by econometric model or informal method, 
rest almost entirely on the time-series 
properties of the recorded data. Further, 
the government’s conceptual ‘‘Improve- 
ments” of recent years have come at the 
expense of the data’s information content. 
For example, this month’s third-quarter 
GNP revisions, which originated in the re- 
classification of some stores selling to 
farmers from the retail to the wholesale 
category, may have a sound conceptual 
basis but are surely not helpful in assessing 
the 1977 economic developments as a basis 
for forecasting. The changing treatment of 
profits and depreciation in the official data 
are larger examples of revisions that reduce 
information content. 

The paper by McNees finds that the 
extent of bias in forecasts is rather small. 
While we are relieved that our forecasts are 
not ‘‘irrational’’ according to the canons of 
the rational expectations theorists, we do 
not take much comfort in this finding. Our 
forecasts are not sufficiently cyclical, 
systematically understating the violence of 
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change over the business cycle. It is only 
the poverty of this definition of rational ex- 
pectations which lets us pass the test; a 
definition which would reflect the objective 
functions of forecast users would include 
not just biases in the levels of forecasts, but 
also in the higher moments of the forecast 
path’s distribution. 

Let us now summarize some findings of 
our own on the current status of forecast- 
ing: The forecasts of 1974 were the most 
serious forecast error since the false 
perspectives found near the end of World 
War II. The forecasts failed to anticipate 
the violence of the decline, September 1974 
to January 1975, which was both the worst 
financial crisis and the most dramatic 
downward revision of near-term sales and 
profit expectations since the Great 
Depression. The financial crisis was made 
possibly by the collapse of the Nixon pres- 
idency which destroyed the usual check 
and balance on monetary policy. The 
collapse of expectations was due to the be- 
lated perception that some of the invest- 
ments of the previous boom had been irra- 
tional, and that the new world oil situation 
had rewritten the rules of the game of eco- 
nomic growth. Forecasting methods that 
existed at that time were inadequate to an- 
ticipate these matters. In response to this 
forecasting failure, DRI rebuilt its U.S. 
model to incorporate more of the financial 
and raw material factors that helped to 
create that collapse. i 

Since that collapse, the record of fore- 
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casting is far better than it was in earlier 
periods. The models showed very early that 
the collapse would be followed by an 
upturn that would be vigorous by the 
consumer and moderate by business, and 
that the economy would reliquify, relieving 
financial strains and permitting high hous- 
ing activity. 

The principal problem of short- and inter- 
mediate-term forecasting continues to be 
the projection of the upper business cycle 
turning point. The difficulty les in the 
structure of the economy. The upper turn- 
ing point in every postwar business cycle 
has followed the sudden development of a 
credit crunch. Before the crunches, there 
was no reason to look for the turning point. 
But the interval between the diagnosis of 
the crunch and the upper turning point is 
very short. 

The leading indicator approach of the 
NBER and the U.S. Bureau of the Census 
has been the principal analytical device for 
identifying business cycle turning points. 
But the accomplishments of this method 
are also fairly slim. For example, leading 
indicators began to fallin August 1974—1n- 
formation became available in late Sep- 
tember. The three months of data 
necessary to confirm a decline were not 
available until late November. 

The principal challenge to short-term 
forecasting is to improve the methods for 
predicting upper turning points. A com- 
bination of monitoring systems and models 
holds out the best hope, we believe. 
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The Business of Business is Serving Markets 


By JosEpH L. BOWER* 


When I first studied economics in 1955, it - 


was taken for granted that the subject mat- 
ter of the field was the allocation of 
resources and the distribution of income. 
The beauty of the field derived from its rela- 
tive elegance as a social science. A limited 
number of assumptions concerning the be- 
havior of firms and the behavior of indi- 
vidual consumers permitted the construc- 
tion of an elaborate set of hypotheses 
concerning markets and the economy. Par- 
ticularly enchanting for me was the applica- 
tion of micro theory to investment deci- 
sions in the firm. 

From the perspective of 1977, I believe 
that the reality of firms and markets has 
changed sufficiently to raise extensive 
questions as to the usefulness of our tradi- 
tional ways of using economic models for 
the analysis of firms, industries, and 
markets. Specifically I believe that Alfred 
Chandler’s The Visible Hand is often 
replacing the invisible hand as the most 
efficient allocator of resources; second, a 
domestic view of most markets is inade- 
quate from the point of view of political 
economy; third, the notion of product as 
traditionally conceived is inadequate: 
consumers are buying far larger bundles of 
attributes than normally considered, with 
substantial consequences for the notion of 
competition and the careful definition of in- 
dustry boundaries. In addition, mugh of 


what firms sell today are public goods with . 


substantial consequences for how we view 
both the firm and the market. 


I. The Visible Hand 


In his book, Chandler described the 
development of industry in the United 
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States as a process by which markets were 
internalized by growing firms seeking 
efficiency. The process of vertical integra- 
tion that he described has been followed by 
a pattern of diversification that has equally 
important consequences for the economy. 
The large modern firm that accounts for the 
vast bulk of the production of our GNP isa 
product market diversified organization. 
General Electric (GE) is perhaps the pro- 
totype of a widely diversified firm. It 
produces an enormous range of products in 
both the industrial and the consumer sec- 
tors of the economy. Despite the diversity 
of the firm, its management seeks to review 
the substance of individual subunit 
strategy. Great attention is paid to the 
potential interrelationship among some 
businesses. Constant effort is made to be 
sure that human resources are allocated 
optimally. The business in trouble will soon 
find itself under the management of a GE 
trained executive with skills his superiors 
feel are ideally suited to the needs of that 
troubled unit’s situation. Large functional 
staffs at headquarters back up the efforts of 
group and corporate executives to dis- 
cipline and critique the operating and 
strategic plans of the nearly one hundred 
$100 million businesses GE operates. 
Another very different variety of 
diversified firm is exemplified by Textron. 
At Textron, explicit attempts are made to 
make sure that there are no interrela- 
tionships other than financial between the 
subunits of the business. Textron can thus 
be considered a forward-integrated invest- 
ment bank, or perhaps a backward-in- 
tegrated consulting firm. The corporate 
staff in Providence numbers under 200 
including secretaries. Obviously, the cor- 
porate office of Textron has a very different 


concept of how it is managing than does. 


GE. 


` 
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The differences between GE and Textron 
are typical of the remarkably distinct ap- 
proach to management adopted by what 
Richard Rumelt called * related diversified 
firms’’ on the one hand, and ‘‘unrelated 
diversified firms” on the other. These dif- 
ferences are exemplified by Norman Berg’s 
study of strategic planning and con- 
glomerate companies. The absence of any 
functional staff other than finance and con- 
trol in the unrelated d versified company 
reflects a totally differeat approach to cor- 
porate intervention in divisional affairs. 
When a subunit is in “rouble a corporate 
management can only try to find new 
general management or sell the division. Its 
concept of managemert does not include 
the application of corporate level substan- 
tive expertise. 

The problem of maraging such extreme 
diversity has led the analysts at firms such 
as GE, as well as their consultants, to 
develop a number of concepts designed to 
make subunits compa-able for purpose of 
resource allocation. The application of 
these concepts (indevendent of whether 
they are tested or valid) is a strong example 
of the internalization of the market that I 
am describing here. 

Three particularly important concepts of 
current interest and use are the product life 
cycle, the experience curve, and the port- 
folio approach to the problems posed by a 
maximum sustainable rate of growth. Let 
us consider each briefly. 


A. The Prod act Life Cycle 


A considerable body of research has dis- 
covered that the market life of a product ts 
typically characterized by an early phase in 
which the growth of sales is slow while the 
market learns about the product; a second 
phase in which growth is extremely rapid 
corresponding to the most rapidly ascend- 
ing portion of an ‘'S’’ curve; a third phase 
in which growth slows; and a fourth phase 
in which sales may ectually decline. Appro- 
priate competitive behavior during these 
phases has been studied quite carefully and 
there is substantial evidence that patterns 
of successful response do exist. On the 
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other hand, it is also clear that the efforts of 
firms can change the shape of the product 
life cycle with respect to time. Careful and 
aggressive work can extend the growth 
phase of the curve. For example, over a pe- 
riod of thirty years, Dupont has continued 
to find new uses for nylon monomer. It 
thereby has kept the growth of nylon on a 
very steep slope. In contrast, in some in- 
dustries the introduction of substitutes is so 
rapid that the life cycle is relatively short. 
The semiconductor firms seem to be follow- 
ing this practice. 


B. The Experience Curve 


A second and related concept is the no- 
tion of the experience curve. Studies of 
various industries conducted by the Boston 
Consulting Group revealed that total 
average unit cost declined logarithmically 
with cumulative output. In fields as varied 
as germanium transistors, integrated cir- 
cuits, motor gasoline, ethylene, benzene, 
propylene, primary aluminium, primary 
magnesium, black and white television 
receivers, facial tissue, electric power, and 
motorcycles, it has been shown that unit 
costs decline in constant proportion to cu- 
mulative volume. 

The source of this phenomena lies be- 
yond traditional economies of scale. It 
relates in fact to a phenomena that 1s dis- 
cussed below, that is, the extent to whicha 
consumer actually buys a considerably 
larger bundle of attributes than is naturally 
associated with the product. The 
experience curve shows the unit costs 
declining because a large number of 
activities accounted for as overhead, but 
productive from the point of view of a cus- 
tomer, can be spread over greater volumes. 
At the same time, there is a learning effect, 
normally seen only in a factory, whereby 
the same product can be produced with 
equal or superior quality, simply because 
the process of making that product is better 
understood. 

Taken together with the product life 
cycle, the experience curve has an 
awesome implication. At that point in a 
product’s life where its market begins to 
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take off, the firm which seeks to have the 
lowest cost position must invest as if there 
were no tomorrow. It becomes very im- 
portant to capture a substantial market 
share, so that one’s cumulative volume 
grows faster than that of any other competi- 
tor. The alternative is a perpetually higher 
cost position. 


C. The Business Portfolio 


The problem for the diversified firm can 
now be posed quite sharply. Often a com- 
pany is lucky enough to be engaged in two 
or three such rapidly growing businesses. 
Where can it find the funds? In fact, its 
growth is limited to a maximum rate easily 
expressed in terms of the corporate return 
on investment, the borrowing policy, and 
the dividend policy for the firm. Within that 
constraint, we can imagine the portfolio of 
opportunities facing the firm with a simple 2 
by 2 matrix. ; 

The Boston Consulting Group’s presen- 
tation of this problem uses market share as 
a proxy for relative cumulative experience. 
That is, businesses with high relative 
market share are assumed to have com- 
paratively high cumulative experience. 

Relative Market Share 








High Low 
Market High: e ? 
Growth Low: $ Dog 


Then, it is generally true that high mar- 
ket share, high-growth businesses are 
outstanding producers of earnings, al- 
though on balance they may absorb more 
cash than they generate (they are stars)» 
High-share, low-growth business should be 
profitable and generate cash (they are cash 
cows). Low-share, low-growth businesses 
are often very dismal propositions, some- 
times incapable of correction (they are 
dogs). Low-share, high-growth businesses 
are a different story. The risks to which in- 
vestments are subject are high, but if the 
firm’s skills can be used to capture a rela- 
tive high share, then profits are propor- 
. tionately great. An example of these 
wildcats is Memorex which joined the 
Fortune 500 after only 15 years of existence 
by plunging heavily in computer tape, disk 
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packs, and disk drives. Catching the 
products early enough in their life cycle, 
Memorex was able to establish a competi- 
tive cost position with 3M and IBM. 

My first point can now be made. The 
U.S. economy today is populated by a ma- 
jority of large firms that are regularly scan- 
ning their portfolios of businesses trying as 
best as they know how to anticipate market 
growth; competitors’ behavior; changes in 
technology; and whatever other factors 
will influence 1) their chance to convert a 
question mark to a star, 2) their ability to 
rescue a dog and, 3) the appropriate mo- 
ment to start harvesting the cash from a star 
becoming a cash cow. It is a far more dis- 
ciplined resource allocation process than 
the capital markets provide. 

I believe it is no accident that Youngs- 
town was shut down by a conglomorate 
rather than a steel company. The steel com- 
pany’s alternate uses of capital were dif- 
ferent from and less attractive than those 
facing Youngtown’s conglomerate parent. 


Il. International Markets 


One of the most dramatic vignettes in the 
current world economic scene is the 
spectacle of Zenith suing the U.S. govern- 
ment to enforce dumping laws on TV sets, 
and the Consumers’ Union fighting to 
protect imports. What is happening? 

In color TV, the Japanese used their 
position in their large home market to drive 
down the experience curve. Net wages are 
nearly the same as for the. U.S. industry. 
Yet, by applying superb process engineer- 
ing they have achieved both lower costs 
and higher reliability than their U.S. com- 
petitors. Sony, Matsushita, Hitachi, and 
Toshiba enjoy roughly a 75 percent world 
market share. When their higher yields 
permitted introduction of a one-year war- 
ranty (U.S. practice was 90 days), the war- 
ranty cost for one prominent U.S. firm 
allegedly rose from 2 to 9 percent of sales. 

Motorcycles provide a more dramatic 
example, perhaps because we have more 
data. A 1975 study produced for the British 
House of Commons by the Boston Consult- 
ing Group revealed the impact of Japanese 
economics on a traditionally strong British 
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industry—motorcycles. In 1960 the 
Japanese produced large numbers of small 
bikes but exported only 4 percent of their 
production. They used tkis base, however, 
to invade the low end of the British market. 
Less sophisticated in beth manufacturing 
and marketing, the BritsSh withdrew from 
the low-price segment. The Japanese 
developed volume and experience in 
progressively large modz=ls, displacing the 
British who sought short-term profit by 
withdrawing from these price competitive 
markets. Followed throaghout the world, 
the consequences of zhis strategy are 
market shares of 87, 83, 74, 74, and 70 
percent in the United States, Canada, 
United Kingdom, France, and Germany. 

The volume base th:s gives Japanese 
production is such that the British study 
estimated all but the smallest of Honda’s 
products in the United States to be selling 
at a premium of 24—43 percent over prices 
in Japanese markets. Tke return on invest- 
ment for the Japanese producers is high. 

The same Japanese strategy has suc- 
ceeded in jewelled watches, cameras, au- 
tomobiles, as well as st2el. It has not suc- 
ceeded in pin-lever watches, in chemicals, 
in drugs, in semicondtctors, or in major 
home appliances, to take a wide range of 
examples. Why? Has fragmented competi- 
tion in the United States produced 
efficiency? No. In fin-lever watches, 
Timex simplified the design, then mass 
produced and marketed a quality product. 
They crippled a Swiss imdustry responsible 
for 8 percent of Swiss employment. In 
chemicals, the major U.S. manufacturers 
practiced experience curve strategies for 
years. They are the lead_ng producers in the 
world. In drugs, Japanese industrial 
engineering—key to low cost in assembly 
based manufacturing—has left their drug 
companies totally dependent of U.S. and 
European patents. Ia semiconductors, 
Texas Instruments and afew U.S. competi- 
tors have practiced experience curve pric- 
ing with a vengeance even the Japanese 
respect; U.S. R & D is lso formidable. 

In major home appLances, GE, Whirl- 
pool, and Design and Manufacturing have 
made the investments in efficient manu- 
facturing process and scale to block any 
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Japanese advantage. In fact, TV and major 
appliances are a dramatic and instructive 
contrast. In one industry imports have cap- 
tured virtually the entire U.S. market. In 
another—similar with respect to manu- 
facturing and distribution—_the U.S. manu- 
facturers are preeminent. The conse- 
quences of superior strategy for U.S. 
balance of payments and employment are 
obvious. 

The point, however, should be clear. No 
market ought to be considered in solely 
domestic terms until study justifies that 
conclusion. Schumpeter’s gale of competi- 
tion blows from all points on the compass 
but particularly from Europe and Japan. In 
Japan, it is primarily aggressive, modern, 
volume, and experience conscious com- 
panies exploiting all the world’s markets 
that account for that country’s success— 
not Japan, Inc. 


Il. The Concept of Product—There’s More 
to it than What You See 


The final problem with the traditional 
economic view is that it badly over- 
simplifies the concept of product, espe- 
cially in empirical analysis. There are two 
major dimensions to the problem—private 
and public. 


A. What the Consumer Buys 
Defines the Product 


Earlier mention was made of Timex. By 
1955 Swiss standards a Timex wasn’t a 
watch. Swiss firms were selling jewelled 
precision timekeeping instruments. Later, 
after Timex took half the market, they dis- 
covered that most customers were buying 
adequate reliable timekeeping while a few 
were buying jewelry. 

In the same spirit as the Swiss, 
economists insist on leaving Sears, Roe- 
buck and Company out of the major home 
appliance industry. The fact is that the cus- 
tomer buys features, reliability, and service 
at a price. In the range of functions from 
design to manufacturing to distribution to 
selling to service, Sears performs all but the 
manufacturing function. In contrast, GE 
performs all but the retail selling function 


326 AMERICAN ECONOMIC ASSOCIATION 


(they do sell to home builders). A small 
company such as Tappan neither retails nor 
services. As Michael Hunt has shown, the 
strategies of GE and Sears shape the in- 
dustry. Sears has perhaps the greatest im- 
pact of all. It is in the industry, if that in- 
dustry is properly defined. 

Another example of the same phe- 
nomenon is the so-called ego-intensive 
good, such as cosmetics and fashion gar- 
ments. Here, the retailer is a key ingredient 
of what the consumer buys. Seeking to 
enhance their own self-image, the customer 
needs to be reassured that the product is 
“right.” The increase in price of a T-shirt 
with “‘Bloomingdale’’ on it is a simple 
example of the point. 

Still another example is the clear 
preference of airline customers for the air- 
line on a route with the most flights 
scheduled. Market share increases dispro- 
portionately with capacity share. In in- 
dustrial goods excess capacity can have a 
similar impact. Customers will buy speed of 
response as well as product. 

Perhaps the most dramatic example oc- 
curred in computers. There, in the early 
years of the industry, a number of firms 
made awkward attempts to sell machines to 
customers. What was true then, and seems 
just as true today, is that most customers 
want to buy reliable electronic data 
processing—they don’t want machines. 
The customer’s concept of the market 
defines the market not the producer. 

The problem for traditional economics Is 
that the definition of ‘‘producer’’ gets com- 
plicated. What are we to make of manufac- 
turers without factories? How do we 
measure concentration? What does it mean 
that the vertically integrated manufacturer 
with assured source of supply is selling 
something different than the single stage 
producer? 


B. The Product the Consumer Buys Often 
Includes Public Goods 


Still more difficult for traditional eco- 
nomics is the contemporary approach of 
Congress and state legislatures to the 
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purchase of public goods. Whenever there 
is a choice between persuading the public 
to pay for a program directly through taxes 
and imposing the costs of the program in- 
directly through regulation of industry, our 
legislators choose the hidden approach. 

Examples of this phenomenon are so ex- 
tensive as to defy a complete listing, but a 
few illustrations are useful: 1) we are buy- 
ing clean air and water with pollution laws; 
2) we are buying racial integration of the so- 
ciety through equal opportunity laws; 3) we 
are buying political fragmentation through 
the antitrust laws; 4) we are buying redis- 
tribution of income through the exemption 
of unions from the antitrust laws; 5) we are 
buying better health through auto safety 
specifications. 

Perhaps the most easy to understand and 
diagnose is the last example. Studies have 
shown that the leading source of auto ac- 
cidents is the driver. He drives too fast and 
is often poorly trained. The next source is 
roads——poorly designed, poorly lit, and 
poorly signed—-they cause problems. The 
next is the car itself. However, our auto 
safety laws attack car manufacturers, not 
the states, nor the drivers. While they have 
helped reduce death and serious accidents, 
their effects were dwarfed by the reduction 
in speed to fifty-five mph. 

The point here is not that Congress may 
buy public goods in a way that is deceptive 
or not cost effective. The point is that we 
are now asking companies to produce a 
wide range of goods including——perhaps 
most important of all—stimulating, fulfill- 
ing, steady, high-paying, healthy jobs 
located within the fifty states. 

Together, the three points set forth above 
sum up to the following picture. Our 
economy is dominated by large diversified 
firms seeking higher return by allocating 
resources to achieve a balanced portfolio of 
businesses. Each of these businesses is 
typically competing in a multinational 
market, often against giant European and 
Japanese firms. Finally, the products of 
these businesses are multidimensional 
including a wide range of public goods that 
are bought indirectly through regulation of 
private firms. 
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IV. Implications for Policy 


The difficulty with the traditional view of 
the firm is nowhere more apparent than in 
our antitrust laws. At tnis moment in his- 
tory we find: 1) virtually all governments in 
the world seeking the concentration of in- 
dustry in pursuit of efficiency and defense 
of jobs; 2) our owm economy under 
pressure to reduce pollution and conserve 
energy; 3) a major at.empt underway to 
improve the nature of work and to broaden 
access to all jobs. At exactly this time, we 
are attacking precisely those firms that best 
meet our national obgectives as efficient 
allocators of resources and/or effective 
providers of public goads. 

The antitrust cases against IBM and 
Xerox seem to the pdint. Both firms are 
widely regarded as leaders in their 
products, management, and employment 
practices. They are pcwerful forces in their 
world markets; bu: nonetheless well 
regarded citizens of hast countries. The De- 
partment of Justice case against IBM is 
built on an astonishingly narrow definition 
of the product and hence the competition. 
The case against Xerox attacks the success 
of its marketing practices. It seems clear 
that the Department of Justice would be 
happier if Fugitsu had some of IBM’s 
market share, and tre Federal Trade Com- 
mission pleased with Rank Fuji taking some 
of Xerox’s share. 
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My purpose here is not to defend IBM or 
Xerox. Rather, I am concerned that an out- 
dated vision of how a market works—or 
how political decentralization is pre- 
served—can serve as the basis for at- 
tack on our best producers of public goods, 
our strongest international agents, and our 
best producers of private products. The 
Visible Hand is—and always was—a cost 
effective way of serving an important set of 
markets for economic and social goods. As 
I see the task for future researchers it is to 
learn the content and boundary: of that set, 
to learn how to intervene where it is 
necessary, and to invent other mechanisms 
for producing those goods and services for 
which the Visible Hand is poorly suited. 
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On the Basic Proposition of X-Efficiency Theory ` 


By HARVEY LEIBENSTEIN” 


The view behind this paper is that al- 
though neoclassical (NC) micro theory 
works some of the time, there are areas of 
experience to which it is not applicable. As 
a consequence it is desirable to develop 
models which are more general than the NC 
framework, which fit economic realities, 
and into which the NC framework fits as a 
special case. In what follows I shall focus 
our attention on the intrafirm organizational 
elements of X-effictency theory, and on 
what will be referred to as the basic 
proposition of that theory. 


Suppose a multiperson firm is given the 
following option: to produce X-units for 
which it is offered successively larger bud- 
gets By, Bı, aani , Ba (Bo < B,, KX,‘ 
Ba) plus a fixed profit. The firm is free to 
return any portion of the budget. What size 
budget will it choose? What happens to cost 
per unit as B increases? I believe that the 
best answer is that the firm would probably 
choose B, , and cost per unit will increase in 
proportion to the increase in B. There is no 
benefit to returning any of the budget. 
Keeping it gives firm members more elbow 
room, since it would allow them to choose 
to work less hard or harder, give less atten- 
tion to details or more attention, choose 
their own good time, rather than to feel 
pressured by time, etc. Certainly there is 
much casual empirical knowledge that fits 
this picture. We would not expect such a 
firm to minimize cost per unit; that is, to 
choose the lowest possible budget. This 
suggests that under parallel circumstances 
firms will not minimize costs for a given 
output unless competition or environmental 
elements force them to do so. By the degree 
of X-inefficiency I shall mean the excess of 
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actual over minimum cost for a given 
output. 


Il. Noncost Minimization 


The. basic postulates and related vari- 
ables of X-efficiency theory are indicated in 
Table I and contrasted with their 
neoclassical counterparts. 

A maximizer would take advantage of all 
opportunities for gain, and attend fully to 
all constraints which, if not attended to, 
would impose a loss. I shall use the term 
‘constraint concern’’ for the degree of at- 
tentiveness to 1) opportunities for gain.and 
2) constraints which can impose losses. Ac- 
cording to the selective rationality postu- 
late, an individual’s choice of the degree of 
constraint concern depends (a) on his per- 
sonality and (b) on the economic context. 
Individuals are assumed to compromise 
between the way they feel they ought to 
behave (superego or standard of behavior) 
and the way they would like to behave (id, 
or unconstrained desires). Up to a point in- 
dividuals will trade off less constraint 
concern for more internal felt pressure. 
However, economic contexts may contain 
more external pressure than one likes. With 
increases in contextual pressure we would 
expect increases in constraint concern. 
Thus contextual pressure and personality 
(taste for constraint concern) determine the 
extent of the deviation from maximizing be- 
havior; that is, the degree of constraint 
concern. 

The decision unit is the individual. He 
has to exert effort, which is made up of the 
following components: the activities A, the 
pace of the activities P, their quality O, and 
the time sequence T. Thus individuals may 
be said to choose an effort point; that is, an 


‘The ideas in this section have been developed more 
fully in my book, but to enable this paper to be more or 
less self-contained, it seems desirable to sketch these 
notions at this point. 
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TABLE | 
X-Efficiency Neoclassical 
Components Theory Theory 
i 
1. Psychology Selective rationality Maximization or Minimization 
2. Contracts Incomplete Complete 
3. Effort Discretionary variable Assumed given 
4. Units Individuals Households and firms 
5. Inert areas Important variable None 
6. Agent-principal Differential Identity of interests 


APOQT bundle. In general, a job interpreta- 
tion will reflect a number of effort points, to 
be referred to as an effort position, which 
allows the individual to meet some chang- 
ing demands on effort. 

A component not contained in the stan- 
dard neoclassical system is that of inert 
areas. By this I have in mind that indi- 
viduals who find themselves in a given posi- 
tion will not necessarily move to a superior 
position in the standard utility sense be- 
cause of the inertial cost of moving. The 
inertial cost depends on an individual’s per- 
sonality. Thus a maximizing individual 
would have a zero inertial cost. Of course, 
in specific contexts there may also be addi- 
tional costs of moving from one position to 
another. 

The basic argument as to why we should 
not expect cost-minimizing behavior in the 
multiperson firm (outside of perfect com- 
petition) is as follows. Because firm 
membership relations involve incomplete 
contracts in which the details as to what an 
individual does for the firm are not com- 
pletely specified, effort discretion exists. 
To interpret his job a firm member 
exercises effort discretionary options. He 
chooses an effort position. Because of ef- 


`- fort discretion the firm member can choose 


noncost-minimizing positions. Also, be- 
cause of differential principal-agent 
interests we would normally expect most 
individuals to choose noncost-minimizing 
positions. Furthermore, the existence of 
inert areas will imply some degree of 
persistence of such positions. Finally, since 
we do not assume maximizing behavior, 
there is no reason for anyone in a firm made 
up of agents to try to impose cost-minimiza- 


_ tion effort points on themselves or others. 


HI. Organizational Entropy-—The Rising Cost 
Tendency 


A central facet of my model is organiza- 
tional entropy, which implies a cost-rising 
tendency that management has to struggle 
against. The essence of the entropy 
phenomena is that effort decisions become 
less and less directed toward presumed 
management objectives and costs rise as a 
consequence. We can see the nature of the 
entropy phenomena if we keep in mind that 
the original effort decision is made in the 
light of beliefs about contextual con- 
straints; that is, in the light of the con- 
trols and influences of others on the quality 
and nature of the individual’s effort. In- 
terpersonal relations within the firm involve 
implicit monitoring. But as others in the 
firm reduce their controls and influences, 
the individual in question alters his beliefs 
about contraints and reconsiders his effort’ 
position. 

A way of characterizing organizational 
entropy follows: Suppose the effort posi- 
tion E is decomposed into a sum of simpler 
effort elements @,, @2,..., en. Compare 
this with E,; which contains only the ele- 
ments €1, €2,-..,@n-1 In such a way that 
E,-,16 a less effective effort point than En. 
The effort elements deleted refiect such 
phenomena as being less careful in carrying 
out activities, dropping activities which 
would improve quality, eliminating 
activities which increase pace, etc. Hence, 
shifts in effort positions from En, to E,-,, 
En-2, ... define the process of effort en- 
tropy. Of course, parts of the activities help 
to control and influence (for example, 
monitor) the activity of other individuals. 
Thus, the reduction of effort by one indi- 
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vidual involves reducing the constraints 
faced by others, which in turn will have the 
tendency to reduce the value of effort by 
others. 

Organizational entropy can also be seen 
in terms of the effort responsibility conse- 
quence (ERC) relations between those who 
make effort choices and those on whom 
they have an impact. Consider two extreme 
cases. For the one-man firm (the complete 
responsibility case) the entrepreneur, 
manager, and worker are all the same indi- 
vidual. All trades take place in the market. 
Every individual is completely responsible 
for the consequences of his effort. If his ef- 
fort is less, he has less of value to offer, and 
he receives less in return. There are no 
losses (or costs) that are imposed on others. 
This is the neoclassical micro-theory case. 

Now consider the other extreme, com- 
plete irresponsibility. All firm members are 
hired on a time basis; they are not responsi- 
ble to the ‘‘stockholders.’’ There is con- 
siderable effort discretion. If an individual 
were asked whether he would like rules 
under which he is responsible for the conse- 
quences of his activities, or rules under 
which he is not responsible, he would 
choose the latter. As a result, activities (or 
parts of effort positions) which impose 
costs on the organization are passed on to 
others and ultimately either to stock- 
holders, consumers, and/or government, 
where governments provide subsidies. 
Another way of looking at the matter is to 
note that in the case of effort discretion, 
with wages predetermined, free-rider in- 
centives exist. 


IV. The Basic Proposition of X-Efficiency Theory 
e 
Using the ideas developed in the pre- 


vious paragraphs I develop what may be 
viewed as the basic proposition of X- 


efficiency theory. Individuals’ contracts ` 


and effort choices impose costs on the firm, 
and the firm attempts to obtain “‘budgets’”’ 
from the ‘‘environment”’ to at least cover 
such costs. It is assumed that individuals 
are so motivated that they prefer less 
confining constraints to more confining 
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ones. This translates to a desire for greater 
rather than smaller individual budgets. 

Suppose that the firm can be given one 
budget out of a set of budgets By < By, < 

. < B,, to cover the cost of producing 
quantity X. The minimum budget B, is esti- 
mated on the basis of the cost of production 
of X units under perfect competition. The 
budget B; can be allocated among firm 
members: b; is that allocation of budget B; 
to firm member j, and È; bi; = B;. 

Let us now examine the intrafirm situa- 
tion. Local effort discretion is covered by 
the ERC relations for individuals;? i.e., 
ERC; for all j. The context allows indi- 
viduals to use capital and other services, 
which added to the wage determine the 
direct cost di; imposed by individual/. Also 
note that individuals can also impose costs 
on others (indirect costs i;;) by negatively 
influencing the effectiveness of the effort of 
others. 

An ERC relation is said to be directly 
tight if the individual cannot avoid any of 
the direct cost consequences of his effort 
choices; that is, if others in the firm de- 
termine his wages or control his effort so 
that he is always completely financially 
responsible for the results of his effort. For 
example, this is the case when the wage is 
always equal to the value of his marginal 
product. The opposite of tightness is loose- 
ness. In addition, the effort may also 
increase the costs that result from the im- 
pact of the individual’s effort on the efforts 
of others. By definition the costs imposed 
by an individual c; = dj; + i. Also cj; can 
be = by. Thus direct tightness implies d;; = 
b;. Indirect tightness implies i; = 0. 

Of' course, firms do not actually choose 
from a menu of budgets. However, they . 
frequently can do what amounts to the 
same thing. They can impose budget over- 
runs, on government (taxpayers) or on 
consumers, if the environment is loose; that 
is, if competitive forces are inadequate, or 


“While we carry on the analysis on the basis of indi- 
viduals, we can with greater generality assume that 
some budget portions are allocated to small groups 
whose members’ efforts are carried out jointly in some 
sense. 
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if regulations allow such overruns. At the 
very least budgetary permissiveness is 
likely to exist because of inert areas for 
consumers; that is, demand curves are 
likely to be bands rather than lines. Thus 
the size of the budget depends on environ- 
mental tightness (for example, options open 
to consumers depending on market struc- 
ture, or degree of bureaucratic control over 
government subsidies, etc.). 

The above leads to the basic proposition 
of X-efficlency theory: In a budgetary per- 
missive environment the looser the ERC; 
for all j on the average, the greater the 
degree of X-inefficiency (i.e., the excess of 
actual over minimum cost.) 


V. Individual Firm Interactions and 
Environmental Tightness 


The nature of the theory is sketched with 
the aid of three diagrams. In Figure 1, U; is 
the relation between utility and effort for an 
isolated individual. The same utility/effort 
relation for the individual as a member of a 
team is Ur; it reflects the added satisfaction 
an individual gets by identifying with team 
effort. We can visualize entropy as an at- 
tenuation of team spirit, and a reduced 
identification with team results; hence a 
shift of Ur toward U;. 

In Figure 2 similar ideas from the 
viewpoint of individual-firm interactions 
are indicated. Pressure, which reflects the 
efforts of authorities as well as of peer 
groups, will help to determine individual 
performance. If pressure is less then 
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constraint concern is less, performance will 
be lower; and vice versa. The curve marked 
RR relates pressure ‘‘by the firm” on the 
individual, who responds by assuming a 
degree of constraint concern (i.e., responsi- 
bility). Pressure is the independent vari- 
able, constraint concern is the dependent 
variable. In quadrant IJ the curve EE 
relates constraint concern (now the inde- 
pendent variable) to exerted effort. In 
quadrant III the curve CC relates effort to 
that part of cost of production per unit 
contributed by the individual. A higher 
degree of effort is associated with a lower 
cost. Finally, in quadrant IV, cost is the in- 
dependent variable, which in turn de- 
termines the pressure that the firm will put 
forth on the individual. Note the set of 
mutually consistent values; that is the 
values represented by the equilibrium point 
P,R,E,C,. The components of the 
‘point’? PaR:EC are not consistent with 
each other, but if we start at P and move 
counterclockwise through the four 
quadrants, the components gradually ap- 
proach the equilibrium values P,R,E,C,. 
Figure 2 suggests how the entropy forces 
operate. The arrow in quadrant I shows the 
direction of the entropy forces when 
pressure is greater than equilibrium 
pressure. Of course, this is related to the 
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entire process of constraint concern effort- 
cost-pressure reaction, which leads to the 
movement along the curve R. However, 
there is another element involved; the 
movement of the cost-pressure reaction 
curve to the left—toward lower reaction 
levels. This is indicated in quadrant IV by 
the movement from CP to C’ P’. 

Four elements are likely to operate as 
cost containing factors, indicated by four 
curves in Figure 3. These are: standards of 
performance S, the maximum revenue ob- 
tainable R, bureaucratic controls B, and the 
degree of competition C. There are a va- 
riety of means through which the tightness 
of environmental cost-containing force 
manifests itself. For any degree of tightness 
T, the level of costs will be determined by 
the lowest cost-containment curve 
associated with the degree of environ- 
mental control. Thus in Figure 3 at point T 
the competition curve is the lowest’ cost- 
containment curve. Curve C is the opera- 
tive control. As we shift to lesser degrees of 
environmental tightness other controls may 
become operative so that at T’ the bureau- 
cratic control is the binding constraint. In 
general, Figure 3 suggests the sources and 
levels of the supply of budgets in response 
to the demand for aggregate budgets dis- 
cussed in Section III. 
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VI. Concluding Remarks 


For a given output there is a budget sup- 
ply determined by environmental tightness. 
There is a demand for budgets determined 
by the looseness of the ERC relations. In 
general, the looser the ERC relations, the 
greater the degree of X-inefficiency. 

There are many areas (outside of perfect 
competition) where a theory of this sort 
might be applied. 1) In the case of regulated 
monopolies the fair profit rate on capital 
pricing rule does not protect the consumer. 
There is no motivation to minimize costs. 2) 
The production aspects of the nonprivate 
sector (public corporations, the post office, 
etc.) can be analyzed on the same basis. In 
this sector, adding funds need not add 
output proportionately, or add to output at 
all. It may only result in higher costs. 3) 
The supply of health services under a 
health insurance scheme is likely to create a 
means whereby the managers of ‘‘health 
firms”? simply pass on higher costs to 
insurees. Hospitals may have an appetite 
for maximum budgets rather than to 
contain costs. 4) Similar analyses could be 
made of various municipal services, where 
the passing on of costs to the taxpayer may 
yield very high costs per unit of service. In 
other words, costs per unit would be de- 
termined by standards of performance or 
bureaucratic controls rather than through 
attempts at unit cost minimization. 

I should note that the analysis does not 
necessarily imply tradeoffs between in- 
come and leisure when costs are higher 
rather than lower. The utility curve (Figure 
1) which includes team satisfaction Ur can 
readily be higher than the one which ex- 
cludes it, U,. The entropy phenomenon 
which diminishes team participation satis- 
faction can reflect a movement toward 
lower utility levels. 
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DISCUSSION 


RICHARD H. Day, University of 
Southern California: I cone here in the role 
of discussant, not as critic but as advocate, 
not to bury but to praise. I applaud Harvey 
Leibenstein’s attempt to formulate and ap- 
ply realistic axioms of economic behavior; I 
appreciate Joseph Bowe:r’s focus on the 
actual structure of erterprise and am 
pleased to hear of this progress in showing 
how structure influences performance; and 
I declare an unabashed admiration for the 
logical clarity, good humoured ingenuity, 
and linguistic elegance cf Sidney Winter’s 
exposition of various central tenants of be- 
havioral, evolutionary, or what I prefer to 
call adaptive economics. Some thirty years 
after Herbert Simon’s early attempts to 
found it, a new field is dearly emerging. It 
may even have reached critical mass 
despite the reluctance of some of its most 
creative and in some cases vigorous ex- 
ponents to admit that they belong to the 
same camp. 

There are major prob.ems with this new 
field, however: problems of formal defini- 
tion; problems of empmical method; and 
problems of theoretical engineering. Just 
how bizarre some of tkese difficulties are 
can be grasped by ccntemplating some 
paradoxes, one of which is the fact that or- 
thodox economists persist in using a 
patently false description of behavior and 
seem by doing so to possess a competitive 
advantage over those who use more 
realistic theory! 

Economists on both sides, however, 
know the solution to the paradox, or 
should:. optimality and equilibrium theory 
economize scarce planring and processing 
powers, just as mytk, magic, and the 
analysis of dreams prcvided concise and 
plausible rationalization for our ancient 
predecessors when advising the governors 
of their day. Indeed, the orthodox econ- 
omist’s role is much lixe the shaman’s of 
yore, often wrong, sometimes right, but 
usually when right, rizht for the wrong 
reasons. 

The issue is confusec by the necessity of 
us—as adaptive economists—to admit the 


333 


inescapable relevance of the basic concepts 
of optimizing and equilibrium, even though 
in the admission we must demand a major 
reinterpretation. First, we must use tradi- 
tional concepts to define what we mean by 
adaptedness or best economic fitness to the 
environment. Second, if we are to allow for 
learning in a state of incomplete 
knowledge, which is involved in a funda- 
mental way in even the simplest gaming 
problems, then we must use optimizing 
with feedback, that is, local search of 
drastically simplified representations of the 
choice problem. In the form used by 
Richard Cyert and James March, learning Is 
formally equivalent to a very simple recur- 
sive linear programming problem whose 
basic computation is the selection of the 
larger or smaller of two numbers after two 
elementary divisions. Of course, even this 
takes time, so learning (and economizing) 
in its crudest form cannot be the universal 
basis of behavior, though of course we 
hope it may be present in much of it. 

To rephrase, learning involves optimiz- 
ing not only in the sophisticated Bayesian 
sense, but also in the crudest behavioral, 
rule of thumb sense—and learning must be 
slow relative to the speed of many real 
processes because, even in its simplest 
form, it takes time. Since optimizing enters 
the scene as soon as we go beyond ser- 
vomechanistic and other mechanical forms 
of behavior, we may see in it a kind of a 
priori concept, already existing in the 
brain—programmed there—to aid in the in- 
terpretation of and response to environ- 
ment. But how different it is to think of 
optimizing as a broad class of adaptive 
rules? including a crude behavioral learning 
tactic, than to think of it as a definition and 
characterization of best states, acts, or 
rules. 

Let me emphasize also the way facts are 
to be selected and used to develop adaptive 
theory. In dynamic economics we know 
that behavioral rules determine the qualita- 
tive character of trajectories. We can 
assume rational behavior in the orthodox 
sense and ask what parameters rationalize 
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histories. Great progress has been made by 
neoclassical theorists. and econometricians 
in this vein. Or, we can model behavior 
using observed heuristics (involving 
mechanical rules, learning, or relatively 
simple optimizing) and see what are the 
consequences of each. Although this work 
began a century and a half ago (if we count 
Cournot), progress has been fitful and slow. 
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The current set of papers ts proof that some 
individuals are committed to advancing this- 
cause even if in doing so they must admit 
their own ignorance.. That admission, it 
seems to me, is a great step on the way 


‘toward a deeper understanding of the role 


played by intellect in the evolutionary 
process. 


EFFECTIVENESS OF MONETARY, FISCAL, AND OTHER POLIC Y 
TECHNIQUES: COMPETING MEANS 


What Can Stabilization Policy Achieve? 


By ROBERT J. GORDON* 


Skepticism about the role of discre- 
tionary or activist stabilization policy is not 
new, but within the past decade the balance 
of opinion in the economics profession has 
shifted sharply from widespread belief in 
the stabilizing potential of discretionary 
monetary and fiscal policy to a pandemic 
suspicion that such policy intervention may 
be incapable of yielding any net benefit. 
This paper briefly traces the intellectual and 
historical sources of this metamorphosis of 
opinion and attempts to reconstruct a 
qualified case for activism. 


I. The Self-Assured Credulity of the Mid-1960’s 


At its zenith in early 1966, discretionary 
policy appeared to have achieved an 
unassailable victory over its critics. Few in 
the profession disagreed with Walter 
Heller’s proclamation that ‘‘We now take 
for granted that the government must step 
in to provide the essential stability at high 
levels of employment and growth that the 
market mechanism, left alone, cannot de- 
liver” (p. 9). 

The theory of policy implicit in mid- 
1960’s discussions called for maximization 
of an aggregate welfare function which de- 
pended 1) negatively on the absolute value 
_ Of the ‘‘gap’’ between actual real GNP and 
the potential real GNP which could be 
produced at a 4.0 percent ‘‘full-employ- 
ment” unemployment rate, 2) negatively on 
the inflation rate, and 3) positively on the 
growth rate of potential GNP. Maximiza- 
tion was to be performed subject to two 
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major constraints: that the inflation rate de- 
pended negatively on the algebraic size of 
the gap; and that the nation’s balance of 
payments could not be allowed to be too 
large a negative number. 

Since the use of changes in government 
expenditures for stabilization purposes in- 
terfered: with allocative considerations, 
frequent changes in income tax rates be- 
came the central policy tool. Monetary 
policy was kept in the background, rele- 
gated to the maintenance of a low and sta- 
ble level of long-term interest rates to 
achieve the goal of stimulating potential 
output growth. The main loophole interfer- 
ing with preference for tax changes was 
thought to be the legislative lag, and activist 
advocates tried without success to win ap- 
proval for standby presidential authority to 
make quick temporary tax changes. 


Il. Elements in the Erosion of Support 
for Activism 


A. Forecasting and Lags 


Milton Friedman (1961) previously 
argued that long and variable lags in the ef- 
fect of monetary policy were likely to make 
countercyclical monetary policy actions de- 
stabilizing. A subsequent theoretical 
analysis by Stanley Fischer and J. Phillip 
Cooper found that mere length of lags 
called for a more active policy keyed to the 
rates of change of target variables, but that 
variability of lags was a stumbling block 
which could well allow a Constant Growth 
Rate Rule (CGRR) for the money supply to 
outperform a more activist policy. 

In the Fischer-Cooper analysis, policy 
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changes responded to variations in the 
actual values of a target variable and did 
not require any use of forecasts. Although 
the well-publicized failures of forecasters 
during the 1970’s may appear to reinforce a 
skeptical disregard of forecast values, ac- 
cording to Stephen McNees, the record of 
four-quarter-ahead forecasts of real GNP 
during the 1970’s actually was rather good, 
with the glaring exception of the special 
1973-74 period dominated by un- 
precedented supply shocks. Further, both 
the length and variability of the lag in the ef- 
fect of monetary policy may have been 
overstated. I have recently (1978) calcu- 
lated that the average lag between the 
month of maximum monetary tightness and 
the subsequent onset of recession in four 
major post-Korean episodes was only 8.5 
months, with a range between six and ten 
months. 


B. Uncertain Economic Structure and 
Policy Multipliers 


Present evidence provides no basis for 
confidence in the exact size of the impact of 
a policy change on target variables. In 1967 
William Brainard showed that when policy 
multipliers are uncertain, the expected gap 
between actual and target GNP should be 
closed by only a fraction of the gap. Gary 
Fromm and Lawrence R. Klein, as well as 
Franco Modigliani and Albert Ando, 
exhibit widely varying estimates of both 
fiscal and monetary multipliers. Brainard’s 
demonstration increases the danger that a 
policy stimulus introduced to close a GNP 
gap may lead to overshooting and an ac- 
celeration of inflation, or that policy 
restraint introduced to eliminate overheat- 
ing will push the economy into a recession. 


C. The Natural Rate Hypothesis 


Milton Friedman’s (1968) natural rate 
hypothesis (NRH) denied the ability of 
policymakers arbitrarily to select any 


target. 
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inflation-unemployment combination along 
a stable tradeoff curve. Instead below a 
critical natural rate of unemployment the 
inflation rate would continuously ac- 
celerate, adding new urgency to Brainard’s 
warning against overshooting the policy 
Some writers have denied the 
validity of the NRH, because they find un- 
realistic or unconvincing the classical equi- 
librium context in which its theoretical 
validity was demonstrated by Milton 
Friedman and others, with all economic 
agents on voluntary supply curves along 
which employment and output varied only 
if deviations between actual and expected 
price movements caused agents to be 
“fooled.” However, Robert Barro and 
Herschel Grossman have shown that the 
NRH emerges also in a disequilibrium 
framework in which prices and wages 
respond to the excess demand for or supply 
of labor. 


D. The St. Louis Equation 


Soon after Milton Friedman’s theoretical 
demonstration that the full-employment 
target of the activists might be unsustain- 
able, Leonall Andersen and Jerry Jordan 
struck another blow with empirical equa- 
tions which widened the range of previous 
multiplier estimates and implied that fiscal 
policy had no impact at all on nominal 
spending over as short a period as a year. 
Although activist advocates eventually 
regrouped and presented, convincing evi- 
dence of fatal statistical flaws in the St. 
Louis procedure (see Alan Blinder and 
Robert Solow; Modigliani and Ando), their 
disarray lasted long enough partially to dis- < 
credit fiscal activism and to allow the adop- 
tion by the Fed of monetary growth targets. 
Ironically, the gradual evolution of the data 
has steadily raised estimates of the St. 
Louis-type fiscal policy multipliers until 
recently they arrived in the vicinity of more 
conventional estimates (see Benjamin 
Friedman, 1977a). In the end, the St. Louis 
results served to stimulate useful analyses 
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of the theoretical condit.ons under which 
fiscal policy might have a zero multiplier in 
the long run, and alsc to shorten the 
consensus estimate of the lag of monetary 
policy. 


E. The Permanent Income Hypothesis and 
Temporary Income Tax Changes 


Robert Eisner, using [Ailton Friedman’s 
permanent income hypothesis of consump- 
tion, showed that a temporary income tax 
cut or surcharge would fail to alter 
permanent income and thus would have a 
low spending multiplier. The temporary tax 
changes favored by md-1960’s activists 
were thus discredited as. inappropriate for 
stabilization purposes, since their impact 
on consumption would not be large or 
rapid. Further, the lag in the effect of fiscal 
policy might be long anc variable, with the 
length of the lag depend.ng on the public’s 
assessment of the likelihood that a tax 
change would soon be reversed. 


F. Reinforcement in the Late 1960's 
Policy Debacle 


These defects in the activist case might 
not have been so persuasive if they had not 
been accompanied by a remarkable coinci- 
dence of supporting events. Inflation ac- 
celerated between 1967 and 1969 far be- 
yond the pre-1966 expectations of activist 
proponents. Further, inflation failed to slow 
down in the recession of 1970 and early 
1971, as would have been expected along a 
fixed Phillips curve. Tke dramatic drop in 
the personal saving rate in late 1968 and the 
failure of spending growth to slow appre- 
` ciably in response to the temporary tax sur- 
charge was consistent both with the St. 
Louis claim that monetary multipliers had 
previously been underestimated and fiscal 
multipliers overestimated, as well as with 
the Eisner critique. Recent empirical work 
by William Springer anid by Modigliani and 
Charles Steindel, reinforce the adverse 
verdict on the efficiency of temporary tax 
changes. 


=FFECTIVENESS OF POLICY TECHNIQUES 337 


HI. Rational Expectations, Supply Shocks, and 
Other Challenges of the 1970’s 


A. Endogeneity of Structural Coefficients 
and Policy Multiplers 


Robert E. Lucas, Jr. added a new dimen- 
sion to the Brainard analysis of policy mul- 
tipliers by pointing out that both structural 
coefficients and policy multipliers were 
endogenous and would respond to the 
particular policies chosen, thus making the 
conduct of policy even more uncertain. For 
instance, workers have responded to the 
inflationary policies of the past decade by 
demanding much more complete indexation 
of wage contracts, thus altering the ag- 
gregate response of wage change to price 
change. 

The insight that agents respond rationally 
to the policy environment has applied with 
special force to the recent behavior of 
financial markets. The short-run negative 
textbook correlation between the money 
supply and interest rates has been replaced 
by a positive correlation, as speculators ob- 
serve the Fed’s attempt to maintain 
monetary targets and bet that a high money 
supply outcome in a given week increases 
the probability that policy will be forced to 
shift toward restriction. But this new 
response pattern does not imply that an 
activist monetary policy is rendered im- 
potent; market expectations are presently 
conditioned by knowledge that the Fed ts 
attempting to pursue a particular target, 
and responses would change if the Fed 
were to alter that target to pursue a coun- 
tercyclical activist policy stance. 


B. Application of Rational Expectations 
to Economic Policy 


Classical equilibrium versions of the 
NRH make changes in output depend on 
‘surprises, that is, deviations between 
actual and expected prices. Thomas 
Sargent and Neil Wallace have argued that 
a monetary policy which reacts in a 
systematic way to past events, say a deriva- 
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tive control rule responding to past values 
of inflation and unemployment, cannot 
cause the required surprise, since rational 
agents will incorporate the systematic 
component of monetary behavior inéo their 
price expectations. Thus systematic coun- 
tercyclical monetary changes can have no 
impact on real output, an apparently star- 
tling result. 

Ironically, the Sargent-Wallace result, if 
true, would not only render policy im- 
potent, but also make policy actions un- 
necessary. The price flexibility required to 
validate their result describes an economy 
with perfectly functioning self-correcting 
forces in which perceived shifts in ag- 
gregate demand alter prices but not output. 
In fact, in a Sargent-Wallace world the Fed 
could eliminate inflation simply by an- 
nouncing that henceforth it would expand 
the money supply at a rate compatible with 
price stability. But today’s world hardly ap- 
pears consistent with the classical equilib- 
rium interpretation of output fluctuations 
based on errors in forecasting prices. A 
large worldwide gap between actual and 
natural output has persisted in 1976-78 in 
the face of a relatively steady and well- 
predicted inflation rate. 


C. Supply Shocks and Legislated Inflation 


When a supply shock occurs, for 
example, the 1972-73 crop failures or the 
1974 oil price increase, a CGRR policy 
condemns the economy to a simultaneous 
increase in both unemployment and 
inflation. The merits of an activist policy 
which increases the money supply to ““pay 
for’ the higher oil prices depends Gn the 
extent of wage indexation and the willing- 
ness of workers to accept a decline in the 
real wage (see the author, 1975). In retro- 
spect, high unemployment in 1975-76 could 
have been substantially alleviated without 
an explosive inflation in the United States 
and Germany, but not in Italy and Britain, 
although the Lucas point requires this con- 
clusion to be qualified for the possibility 
that American and German workers might 
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not have been so docile under a more ac- 
commodative policy regime. 

Prospective increases in payroll taxes, 
energy taxes, and the minimum wage in the 
late 1970’s and early 1980’s amount to a 
series of ‘‘mini supply shocks.” A 
monetary authority adhering to a CGRR 
policy would find that these cost increases 
would raise unemployment. An accommo- 
dative monetary policy would shift the 
burden of the legislation from unemploy- 
ment to real income losses for those holding 
assets yielding nominal-fixed returns. 


IV. The Rehabilitation of Stabilization Policy 


A. Limitations ofa CGRR 
Monetary Policy 


The existence of a potent self-correcting 
mechanism of price flexibility has again 
been refuted in the 1975~77 interval. Far 
from declining steadily and rapidly, the rate 
of change in U.S. wages has become stuck 
at a relatively constant rate since early 
1976. Under these circumstances, a 
constant growth rate for the money supply 
cannot be appropriate. Ignoring changes in 
velocity, if the constant money growth rate 
is chosen as the current rate of inflation 
plus the natural (constant unemployment) 
growth rate of output, then the unemploy- 
ment rate cannot fall. Only if inflation 
gradually abates can real output grow fast 
enough to allow unemployment to decline, 
but then a CGRR implies a steady shift in 
the composition of fixed nominal income 
growth from inflation to output growth, 
leading to a steadily accelerating expansion 
and inevitable overshooting of the target 
unemployment level. To avoid this, the 
constancy of money growth must 
eventually be abandoned. But if the 
sanctity of CGRR is to be violated in one di- 
rection, why cannot the pace of monetary 
growth be temporarily quickened in the 
early stages of the expansion to reduce the 
duration and extent of wasted resources? 

An activist policy which concentrates its 
stimulus in periods when the economy is 
operating far away from target output es- 
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capes most of the problems raised by Brain- 
ard and Milton Friedman. Even the most 
radical proposals for monetary stimulus by 
activist advocates in 1975 called for elimi- 
nation of only a fraction of the output gap in 
the first year. The trajectory of a two to 
three-year recovery implied in activist 
recommendations allowed plenty of time 
for adjustments to be made if multiplier 
estimates proved to be inaccurate. 

The main disadvantage of activist 
antirecession monetary policy is that a 
temporary acceleration must inevitably be 
followed by a deceleration as the economy 
approaches its target. Political objections to 
requisite increases in interest rates, 
perhaps exacerbated by the proximity of an 
election, may hinder the ‘‘soft landing” ap- 
proach to the target and lead to overshoot- 
ing. But even then, the natural rate target is 
not a Knife edge separating hyperinflation 
from hyperdeflation. Just as long-term 
labor contracts limit wage deceleration in 
recessions, so the acceleration of wages in 
an overheated economy is not instan- 
taneous. 

Even when the economy has arrived at 
its target output level, a CGRR is not ap- 
propriate. Benjamin Friedman (1977b) has 
extended William Poole’s earlier analysis of 
a CGRR monetary policy, showing that the 
adoption of short-run targets for the money 
supply is efficient and correct only if the de- 
mand for money by the nonbank public is 
completely stable in relation to income and 
totally insensitive to interest rates. When 
the money supply grows less rapidly than 
expected in relation to income as in 1976, or 
more rapidly as in mid-1977, policy is 
efficient when it utilizes this- information 
that the demand for money has shifted: and 
deviates from its previous growth rate 
target. 


B. The Role of Fiscal Stabilization 


While Eisner’s criticism of temporary in- 
come tax changes is convincing, 
insufficient attention has been given to 
other fiscal tools. In contrast to the income 
tax, temporary changes in subsidies and 
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sales or payroll taxes are more effective 
than permanent ones by creating intertem- 
poral displacement of spending. A reduc- 
tion in a sales or payroll tax is exactly the 
opposite of a crop failure and allows 
policymakers to reduce unemployment and 
inflation simultaneously. Tax incentives for 
wage reductions also have this inflation- 
reducing beneficial impact. The main 
qualification is political; the necessity for 
congressional debate of such fiscal 
measures may lead not only to perverse 
spending effects in anticipation of future 
tax changes, but also to delay which causes 
tax changes to be made at the wrong stage 
of the business cycle. 

The need to avoid political delay leads to 
renewed attention to automatic fiscal 
devices triggered by deviations of actual 
from target output. Exemplary applications 
abroad include the Swedish countercyclical 
investment fund, which allows corpora- 
tions to escape tax on investment funds 
shifted from boom to recession periods, 
and the Japanese device of accelerating ex- 
penditures on public works in recessions 
(see the author, 1978, pp. 516-25). 

The transition to flexible exchange rates 
in the 1970’s has reinforced the case for us- 
ing fiscal policy to stimulate the economy 
during recessions. While a monetary ex- 
pansion boosts the supply of dollars and 
causes a U.S. exchange depreciation, fiscal 
policy raises the demand for money and ap- 
preciates the U.S. dollar. A stimulus which 
reduces the unemployment rate by a given 
amount will be accompanied by a stronger 
dollar, cheaper imports, and less inflation if 
it takes the form of fiscal rather than 
monetary ease. — 

m l 
V. Conclusion 


Events in the late 1960’s discredited the 
earlier brand of policy activism based ona 
permanent long-run  inflation-unemploy- 
ment tradeoff, and a hyperactive ‘‘fine tun- 
ing” technique.! But events in the 1970’s 


‘Although the tax rebate of 1975 indicates that ac- 
tions of politicians lagged behind the skepticism of 
economists. 
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support a reconstructed case for activism. 
When output is well below target, rigid 
adherence to a CGRR monetary. policy 
leads to permanent acceptance of high 
unemployment if there is no downward ad- 
justment of prices, and to overshooting the 
target if prices do adjust. Deviations from 
any reasonable estimate of target output 
have been large enough to allow a sizeable 
temporary stimulus without need for 
excessive concern about multiplier un- 
certainty. The experience of adverse sup- 
ply shocks has focused attention on the 
potential role of subsidies, cuts in sales or 
payroll taxes, and wage-tax schemes as 
methods to achieve a simultaneous reduc- 
tion in inflation and unemployment through 
the active use of policy. 

While the economic case for stabilization 
policy seems convincing, political obstacles 
cannot be ignored. A temporary monetary 
stimulus in a deep recession may be well 
timed and effective, but the unwinding of 
the stimulus will require a politically 
unpopular increase in interest rates which 
the central bank may be forced to resist. 
Reductions in sales and payroll taxes may 
be easy for economists to recommend, but 
in actuality politicians are presently en- 
gaged in a major shift in the composition of 
federal tax revenue from the personal in- 
come tax to price-increasing payroll and 
energy taxes. One can only hope that 
Lucas’ idea of policy-responsive 

. parameters can be extended to the political 
sphere, and that politicians will learn from 
the sorry aftermath of their own current be- 
havior to be less obstreperous in the future. 
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Labor Market Structure: 
Implications for Micro Policy 


By CHARLES C. HOLT* 


The current inability of economists to 
prescribe policies for achieving full employ- 
ment without inflation can be traced to the 
unresolved schism between macro and 
micro analysis. There are calls for 
structural reforms that will impact at the 
micro level, but we still don’t know enough 
about the microdynamics of the economy 
to specify effective programs. We need to 
identify the critical parameters at the micro 
level which account for frictional and 
structural unemployment and the bias 
toward inflation. This paper addresses one 
part of this problem by proposing an ap- 
proach to explaining the dynamic and static 
structure of wages and unemployment in a 
segmented market, drawing policy implica- 
tions and contrasting them with present 
programs. 


I. Equilibrium Wages and Job Availability 


Consider a labor market for a particular 
type of labor in partial equilibrium, but in 
addition to the usual allocation by real 
wages W, introduce allocation by ‘‘job 
availability’’ expressed in terms of the ratio 
of job vacancies to unemployment (V/U). A 
linear supply curve for labor is given by 


(1) E, =a +4bW +c(VIU) 


Employment supplied E, is increased by 
higher wages or by greater availability of 
employment, that is, more unfillede job 
vacancies to be found in relation to the 
number of unemployed workers searching 
for them. Increased availability reduces 
average job search and waiting time with a 
corresponding increase of income and re- 
duction of the psychic costs of unemploy- 


*Director, Bureau of Business Research, University 
of Texas-Austin. I wish to acknowledge with thanks 
the helpful comments of Lorna Monti, Vince Geraci, 
Janet Barkley-Booher, and Camille Dvorsky. 


ment thereby making employment more at- 
tractive relative to other activities. ! 

The demand by employers for workers 
Ea similarly is influenced both by wages 
and the unavailability of workers. High 
wage costs and additional high recruiting 
and training costs resulting from many 
vacancies relative to unemployed workers 
inhibit employment: 


(2) Ea =d — e W —f(VIU) 


where (a, b ...f) are positive constants, 
and (d >a) since the demand. for labor 
exceeds the supply when (W = V/U = 0). 

Equating employment supplied and de- 
manded and substracting (2) from (1) yield 
the equilibrium relation: 


(3) (d —a)=(b +e)W +(e +f) (VIU) 


, which is shown in Figure I. With two allo- 


342 


cating variables, a set of equilibrium points 
can occur. Thus a unique equilibrium wage 
does not exist in this market. . 
Now consider segmented labor markets 
in which different types of labor are hired 
by different kinds of employers but com- 
partmentalization is not complete, in that 
employers have some flexibility in hiring 
somewhat different but similar types of 
labor. As a result of local substitution, the 
equilibrium line (shown in Figure 1) for 
workers of type A overlaps in Figure 2 that 
for workers of type B and so on through the 
sequence of lower and lower paid types of 
labor. Local substitution between similar 
workers being paid similar wages will tend 


‘Many labor market decisions are known to be 
strongly influenced by the job availability variable. See 
references: Holt, Scanlon, Smith, Toikka and Vanski. 
It would be possible to lump “‘availability’’ into an ad- 
justment on wages or alternatively into a job quality 
parameter but since the value of the (V/U) ratio is 
generated by market processes and operates as a 
second allocating variable in parallel with wages it is 
better to include it in the analysis explicitly. 
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FIGURE 1. RELATIONSHIP OF WAGE AND JOB 
AVAILABILITY FOR A SINGLE SEGMENT OF THE LABOR 
MARKET 


to yield the relation shown by the dotted 
line in Figure 2 that cuts across different 
types of labor. Relative wages (W;/W) are 
shown to depend on specific availability 
ratios (V/U);. A worker who could qualify 
for jobs in either segment A or B would tend 
to move to B because of the combination of 
better wages and/or better job availability. 
Employers that could recruit in segments A 
or B would tend to move to A because of 
lower wage cost and/or easier recruiting. 
The resulting supply shift from A to B and 
demand shift from B to A would raise the A 
equilibrium line and lower the B equilib- 
rium line until they converged to the dotted 
line in Figure 2 representing the multisector 
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FIGURE 2. OVERLAPPING WAGE AND AVAILABILITY 
RELATIONSHIPS FOR ALL SEGMENTS OF THE LABOR 
MARKET 
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equilibrium. Of course, all other things are 
not equal so the relation will not be exact. 
Different types of workers and jobs will be 
found at different relative wages and job 
availability ratios, but there should be a 
systematic cross-section relation with nega- 
tive correlation between wages and 
availability in equilibrium. To the extent 
that specific submarkets are compart- 
mentalized without transfers between 
them, both wages and availability can be 
quite out of line in the interrelated markets 
of Figure 2. 

The segmentation that separates different 
kinds of workers and jobs reflects basic 
skill and locational differences but in addi- 
tion reflects differences in institutional ac- 
cess, information, and stereotyped employ- 
ment roles associated with race, age, sex, 
culture, and tastes. Segmentation based on 
factors other than productivity affecting 
skills, of course, loosens the relation in 
Figure 2, The common sense of this im- 
portant equilibrium relation is that high 
paying jobs are highly prized and many 
people direct their search toward them rela- 
tive to the number of jobs available. In 
contrast, poor paying jobs are relatively 
abundant compared to the number of 
people who are looking for them. 


Il. Turnover and Equilibrium Wages, 
Employment, Unemployment, Participation, 
and Vacancies 


I should stress that ‘‘availability’’ is a 
ratio. Although unemployment is high rela- 
tive to vacancies at high wage rates, unem- 
ployment rates usually are high absolutely 
at low wage rates. This occurs because the 
quit plus layoff flows from employment are 
high at low wage rates. To offset the 
separations in equilibrium the hire flow 
must be correspondingly high and this re- 
quires relatively large stocks of vacancies 
and/or unemployed workers. Turnover 
rates will be relatively high where real 
wages and specific skills are low and where 
the ratio of vacancies to unemployment is 
high since quits are more responsive to 
market conditions than are layoffs. AIl of 
these influences contribute to high turnover 
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FIGURE 3. DISTRIBUTION OF EMPLOYMENT, 
VACANCIES, UNEMPLOYMENT, AND NONPARTICIPA- 
TION BY LABOR MARKET SEGMENTS 


rates for low level jobs, causing cor- 
respondingly high levels of unemployment 
and/or vacancies. 

Participation in the labor force is en- 
couraged by high real wages, but is dis- 
couraged by high unemployment, since the 
drop out rate of the unemployed is much 
higher than for employed workers. Thus 
workers in low level jobs, other things 
equal, have relatively low labor participa- 
tion because of low wages and high unem- 
ployment rates. 

The wage-availability relation of Figure 2 
interacts with-turnover, drop out, and hire 
functions to determine in equilibrium the 
distributions of employment E, unemploy- 
ment U, vacancies V (shaded), labor par- 
ticipation L, and out of the labor force N, 
across wage levels as shown in Figure 3. 
The working age population has been 
ordered by usual wage (or potential wage if 
individuals are not in the labor force) and 
put into n wage classes W; of equal popula- 
tion size P. The average wage is W. 

While employers in response to the de- 
mand for goods and services can create 
jobs J, whether or not they are filled de- 
pends on decisions by people to forego 
leisure activities in N in order to participate 
in the labor force L, and to abandon the 
search for better jobs in U and accept em- 
ployment in Æ. Thus equilibrium employ- 
ment depends on joint decisions by workers 
and employers weighing wage considera- 


tions against the availability of alternatives 


in and out of the labor market. 
The equilibrium is a stochastic one in 
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which stable stocks are maintained by 
steady turnover flows and any deviations 
from the equilibrium state releases forces to 
restore it—-provided the labor market seg- 
ments are permeable. Because the annual 
flow through the labor market is nearly 
four-tenths of the force, the stock-flow 
equilibrium is established in a few months. 
An examination of Figure 3 shows the 
results of interactions between wage and 
availability allocations, and turnover. Indi- 
viduals who are perceived as having low 
productivity receive low wages. They 
experience unemployment frequently 
because they often quit and are laid off and 
even though they find jobs quickly their 
unemployment rates are high. That plus 
low wages make labor participation unat- 
tractive, so they often leave the labor force. 
The opposite generalizations apply to the 
individuals perceived as highly productive. 
Good jobs are highly sought after and rela- 
tively hard to find. However, once found, 
good jobs last a long time because of low 
quit and layoff rates, so unemployment is 
generally low for high wage workers. 


HI. Cyclical Changes in the Labor 
Market Equilibrium 


When demand declines, parameter d in 
equation (2) falls, lowering the equilibrium 
relation in Figure | so that both wages and 
job availability are under pressure to de- 
cline. 

As aggregate demand decreases, jobs are 
destroyed at all wage levels, but the 
workers who are forced into unemployment 
are most likely to be those at low wage 
levels. Employers attempt to keep workers 
with specific skills and they are likely to 
have higher wage levels. Many workers 
prefer to downgrade to lower wages or in- 
comes rather than be laid off, thereby 
bumping lower paid workers. Union se- 
niority also tends to focus the impact of 
layoffs on younger lower paid workers. The 
concentration of new unemployment at low 
wage levels puts maximum downward 
pressure on the lowest wage rates and 
increases the dispersion of relative wages. 

Figure 4 illustrates the new equilibrium 
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FIGURE 4. LABOR MARKET SEGMENTS 
DECREASED AGGRE@ATE DEMAND 
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with generally higher mates of unemploy- 
ment but accentuated a. the low wage end. 
Vacancies are generall~ low compared to 
the increased unemployment. Labor par- 
ticipation declines furtmer so that only a 
fraction of the employment decline shows 
up as unemployment. 

When aggregate demand increases, the 
opposite effects occur. Jobs are created at 
all wage levels and workers upgrade into 
better jobs leaving vacancies at the lower 
levels. The maximum wage impact is at the 
lower wage levels wnere the vacancies 
concentrate. As a resilt, wage dispersion 
declines in response toincreased demand. 


IV. The Wage Change Process 


The foregoing analysis has been in terms 
of real wages, but for an inflation analysis 
we are concerned wih changes in money 
wages. They tend to rse when 1) consumer 
prices increase leading to the decline of real 
earnings with benefit to profits, 2) the ag- 
pgregate vacancy to unemployment ratio is 
high indicating generally tight labor 
markets, and 3) sezments of the labor 
market are out cf equilibrium—the 
excessively tight segments contribute more 
to wage inflation than the slack segments do 
to wage restraint. 

When aggregate d2mand increases, em- 
ployers raise prices and increase vacancies; 
the former lowers real wages and the latter 
increases recruitment costs. Workers 
respond to the former by reducing partici- 
pation which tends io raise money wages 
while the increase m vacancies does that 
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also. However, the wage adjustment 
process is very slow relative to the im- 
mediate increase in vacancies with a result- 
ing large drop in unemployment. A 
reasonable Phillips curve adjustment would 
be: 


saaug 
w P U W fai 


where w is the money wage rate, p is an 
index of consumer prices, and (V/V) is the 
average vacancy to unemployment ratio. 
Disequilibrium in labor market segments 
would make this greater than simply the 
ratio of aggregate vacancies to aggregate 
unemployment. The last term introduces a 
distributed lag. The combined effect of rais- 
ing vacancies and lowering real wages 
(hence the negative sign) constitute a 
measure of the aggregate demand pressure 
on the labor market and ultimately on the 
wage level. Vacancies can be eliminated by 
using the hire-turnover relation to obtain a 
more usual form for this relation, and a 
labor productivity trend should be in- 
troduced in the (w/p) term. : 

In spite of the fact that any increase in 
money wages tends quickly to be marked 
up in prices, which feed back into wages, 
the whole wage change process is very 
sluggish in response to changes in aggregate 
demand. Wages are almost fixed in the 
short run, so that during cyclical fluctua- 
tions, availability does most of the job of 
regulating the labor market decisions of em- 
ployers and workers. However, hiring stan- 
dards are rather quickly adjusted without 
changing money wages. This changes the 
price of labor expressed in productivity 
units, but there are practical limits to 
changing hiring standards before morale 
and productivity problems put a limit on 
this mode of adjustment. 

Any competitive struggles for income 
shares between rival unions or between 
unions and employers with market power 
will put inflationary pressures on the levels 
of wages and prices. Also any increases in 
the relative prices of raw materials will 
cause temporary inflation until the adjust- 
ment is complete, and the inflation will be 
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increased if unions attempt to prevent the 
decline in real earnings. 


V. Policy Implications 


When aggregate demand is reduced in 
order to restrain inflation, the above 
analysis indicates that the greatest impact is 
in reducing the relative wages of the lower 
paid workers through substantial increases 
in their unemployment. This in turn triggers 
substantial labor withdrawal. As a result of 
the low skill level of these unemployed 
workers and their minimal substitutability 
for other workers, the resulting restraint on 
other wages is low. Thus the restriction of 
aggregate demand has a strong and highly 
inequitable impact on employment and 
earnings, and restrains inflation only 
weakly. l 

The injury to the most vulnerable 
workers by government use of aggregate 
demand restraint is reason enough for the 
government to pursue active measures at 
the micro level to minimize the causes of 
inflation and unemployment. The class 
conflict involved between those hurt by 
inflation and those hurt by the aggregate de- 
mand approach to restraining it should be 
avoided, if possible, by developing new 
policy alternatives. 


Improving the functioning of the labor 


market at the firm and worker level can 
reduce unemployment and underemploy- 
ment through better information, counsel- 
ing and bringing workers and jobs closer to 
each other geographically, raising the 
quality of job-worker matches, increasing 
productivity through education, training 
and technology, and smoothing seasonal 
and other production fluctuations through 
better planning. The bias toward inflation 
can be reduced by decreasing the 
heterogeneity in educational and skill level, 
reducing power struggles for income 
shares, and reducing governmental regula- 
tions and licensing. 


VI. Comparisons With Current Programs 


Certain discrepancies between current 
and desirable policies are apparent. 
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Most manpower programs that were 
designed to improve the functioning of 
labor markets have been sacrificed for job 
creation. The result is that most manpower 
programs, as distinct from jobs programs, 
are funded at levels far below scales of 
efficient operation. 

Efforts to promote the regional eco- 
nomic development of problem areas are in 
most states almost completely uncoor- 
dinated with manpower programs which 
are potentially highly complementary. 

We have virtually no national and few 
State policies relating to the regional loca- 
tion of population and no mobility support 
programs which could help families solve 
their own employment problems through 
moving. 

The knowledge -base for increasing 
productivity and job satisfaction through. 
matching peoples’ preferences and abilities 
to jobs, training programs, and other 
services is seriously deficient because of 
the neglect by the government of be- 
havioral research in this area. Even the 
academic knowledge that is available is lit- 
tle used in program operations. 

Most manpower programs are targeted 
on the disadvantaged population or work 
primarily with low skilled occupations. As 
a result programs are perceived as offering 
little or nothing to employers or to fast 
moving skill bottleneck problems that 
contribute to inflation. 

Compounding this problem is the close 
association, at least in the eyes of the em- 
ployers, between the regulation and 
program ‘functions of the Department of 
Labor. 

The administration of programs still is 
seriously fragmented although progress is 
being made. The funding and administra- 
tion of programs bearing on structural em- 
ployment issues are split among six 
federal departments. The fragmentation of 
program qualification standards and 
administrative controls emanating from 
Washington still make it extremely difficult 
to achieve coherent program operations 
that address local needs. According to 
Niles Hansen, the A-95 process of local 
coordination of federal programs often 
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reaches program planning at stages that are 
too late to be effective. Lack of coordina- 
tion with state programs raises additional 
problems. Federal technical assistance and 
training are inadequate. In spite all of these 
difficulties, a creditable job is being done. 

Perhaps most critically there still is 
lacking the recognition by national 
policymakers that the problems of inflation 
and/or unemployment will persist until 
sufficient resources, leadership, and 
imagination effectively impact our 
neglected human resource problems at the 
firm and worker level. 

The manpower dimension of our 
structural problem is, of course, not the 
whole story—capital, technology, 
resources, and international issues are also 
involved. But the economics profession 
must accept substantial responsibility for 
allowing the macro-micro split to become 
so large, and for counseling political leaders 
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that cost hundreds of billions of dollars of 
lost output while neglecting to urge with 
equal cogency the pursuit of adequate and 
effective structural programs. 

In the existing framework of economic 
analysis good policy prescriptions are 
nonexistent, as is clearly evident in current 
debates on economic policy. Given the eco- 
nomic structure, aggregate demand policies 
cannot achieve full employment without 
inflation. In the slack economy which 
results, the structural programs that are 
needed 1) encounter maximum political op- 
position because they affect distributional 
issues, 2) have reduced program impact, 
and 3) as aresult, are funded far short of the 
level required to achieve, significant 
structural reform. l 

These problems are now compounded by 
increased national concern for environ- 
ment, energy, occupational health and 
safety, and employment discrimination 
which is expressed in new legislation, regu- 
lation, and litigation. These fall upon an 
economy in which demand has been made 
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slack to fight inflation and adequate pro- 
grams facilitating adjustments by em- 
ployers and workers have been neglected. 
Indeed there probably are no 
significantly better policies available than 
those currently being pursued in terms of 
short-run benefits since the economic struc- 
ture cannot be improved quickly. The pit- 
fall of present policies lies in their failure to 
recognize how much structure could be 
changed in the long run if structural policies 
were pursued consistently. The challenge 
facing economists is to formulate the 
analysis that would take into account the 
effect of aggregate demand on programs to 
improve economic structure at the micro 
level, and the potential fuller employment 
and reduced inflation which the improved 
structure would open for macro policy. 
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Efficient Disinflationary Policies 


By ARTHUR M. OKUN*™ 


= The combination of exceptionally high 
inflation rates and unemployment rates has 
confronted U.S. policymakers with an un- 
precedented dilemma during the current ex- 
pansion. They have responded with a com- 
promise of sorts, aiming to achieve a 
gradual recovery in which unemployment 
rates inch back down to equilibrium over a 
prolonged period. I shall discuss the logic 
of the gradual-recovery strategy, and will 
outline an alternative, more efficient 
strategy of disinflation. 


I. The Welfare Economics of Gradual Recovery 


The gradual-recovery strategy has been 
enunciated by both the Ford and Carter 
Administrations. In January 1976, after the 
initial inventory snapback from the severe 
recession and with an unemployment rate 
of essentially 8 percent, the Ford 
economists drew a path to a 5.2 percent 
unemployment rate in 1980. Unemploy- 
ment was thus to decline by 0.6 percentage 
point per year. This remains, more or less, 
the target path of the Carter Administration 
today. To me, it translates into a growth 
rate of real GNP of approximately 5.5 
percent, taking 3.75 percent as the growth 
of potential GNP and assuming that a de- 
cline of 1 percentage point in unemploy- 
ment is associated with 3 percentage points 
of extra real GNP relative to potential. 

A hypothetical alternative strategy of 
strong recovery might have aimed at, 
perhaps, 7 percent growth of real GNP, and 
a decline in the unemployment rate of 1.1 
percentage points a year, reaching the ulti- 
mate 5.2 percent in mid-1978. From 1976 to 
mid-1980, cumulative output along the 
gradual-recovery path is below that of the 
strong recovery path by about 10.5 percent 


of a year’s GNP—a price tag of about $200: 
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billion—ignoring the compound effects of 
the loss of physical and human capital. 
Similarly, the cumulated difference over 
the five-year period in the annual unem- 
ployment rate is 3.5 percentage points or 
“point years.” The policymakers ap- 
parently judge that those costs of main- 
tained slack are outweighed by its anti- 
inflationary benefits. 

What is the disinflationary gain from the 
less rapid recovery? To evaluate this issue, 
I inspected six macroeconomic Phillips 
curves of recent vintage. (See Robert J. 
Gordon, Figure 3, p. 273; Robert Hall, Ta- 
ble 5, p. 378; Franco Modigliani and Lucas 
Papademos. Table l, equation (1), p. 150; 
George Perry, Table 2, p. 416; James Pierce 
and Jared Enzler, equation 3, p. 19; 
Michael Wachter, Table 7, p. 146. Details 
of the calculations are available on request 
from the author.) While they are essentially 
accelerationist, implying no long-run 
tradeoff between inflation and unemploy- 
ment, they all point to a very costly short- 
run tradeoff. For an extra percentage point 
of unemployment maintained for a year, the 
estimated reduction in the ultimate inflation 
rate at equilibrium unemployment ranges 
between one-sixth and one-half of 1 
percentage point, with an average estimate 
of 0.3. Or, to put it another way, the 
average estimate of the cost of a | point re- 
duction in the basic inflation rate is 10 
percent of a year’s GNP, with a range of 6 
percent to 18 percent. The extra 3.5 point 
years of unemployment and the sacrificed 
$200 billion of output buys, according to 
these estimates, a reduction of between 0.6 
and 1.8 points in the basic inflation rate for 
the 1980's. 


H. The Costs of Anticipated Inflation 


Is it worth paying $200 billion for 1 point 
or even 2 points of reduced inflation? I shall 
offer two contrasting answers to that ques- 
tion. On the standard view that anticipated 
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(i.e., correctly predicted) inflation imposes 
no major social welfare costs, it is not 
worth anything approaching $200 billion. 

In the standard formulation, an an- 
ticipated inflation rate of 6 percent is worse 
than a rate of 4 percent in only one respect: 
the extra resource cost of economizing on 
demand deposits and currency that bear 
zero interest in a world of higher nominal 
interest rates. And that welfare cost is 
trivial—surely not more than $1 billion a 
year. 

The view that the welfare costs of an- 
ticipated inflation are negligible is shared by 
some economists of various persuasions, 
but it is a central implication of the ac- 
celerationist-rational expectations school. 
In that model, a higher rate of anticipated 
inflation cannot raise output or employ- 
ment, because economic behavior: adjusts 
to it. Thus, it cannot do any good. But by 
the same token, since economic behavior 
does adjust to it, it cannot do any harm! 

Of course, unanticipated inflatlon—any 
positive or negative deviation between the 
expected and realized inflation rate—has 
substantial welfare costs in these formula- 
tions. However it is a factual matter that 
inflation has been accurately predicted in 
1976-77 by a broad consensus of 
professional forecasters, as well as by the 
bond market. 

My own answer is different because I 
cannot accept the standard view. Contrary 
to its implications, people are disturbed by 
a high rate of anticipated inflation. After 
two years of well-predicted 6 percent rates 
of price increase, a majority of Americans 
name inflation as Public Enemy No. | 
repeatedly in opinion surveys. The 
American public cannot readily speculate, 
hedge, or arbitrage on inflation. Only a 
small percentage of workers have obtained 
effective escalator clauses on their in- 


‘Suppose the elasticity of demand for M, with 
respect to nominal short-term interest rates is as high 
in absolute value as 0.3; then an interest rate of 8 
percent, compared with 7 percent, would lower real 
money demand by 4 percent, or roughly $13 billion. 
The resource cost of more trips to the bank assoctated 
with that $13 billion differential might be about 7.5 
percent of it, or nearly $1 billion. 
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comes. Asset markets have not offered 
savers and investors a good hedge against 
inflation in the past dozen years—except 
for the illiquid and lumpy single-family 
home. Indeed, the most popular savings- 
type assets are yielding a negative before- 
tax real interest rate. 

The specific ways in which people get 
hurt by inflation, even when they are not 
surprised by it, should be viewed in a 
broader context. Inflation disturbs an im- 
portant set of institutions that economize 
on information, prediction, and transac- 
tions costs through ongoing buyer-seller 
relationships——what I have called customer 
product markets and career labor markets 
(1975). The bilateral monopoly surplus that 
develops in the interdependent economic 
relationships is preserved by accepted price 
or wage standards—implicit and explicit 
contracts, conventions, and habits—which 
are framed in currency units. These stan- 


dards can adapt only slowly and painfully 


to inflation or slack. As a twin result, the 
short-run Phillips curve is remarkably flat, 
and even anticipated inflation 1s exceed- 
ingly costly. 

I cannot hope here to win converts to this 
minority position on the welfare costs of 
inflation, which Sir John Hicks and I have 
taken, and which is consistent with the 
views Gardner Ackley presents persua- 
sively elsewhere in this volume. But I 
would insist that every economist needs 
some rational explanation of why the cur- 
rent well-anticipated inflation is so disturb- 
ing to the public. 


HI. Slack as Insurance against 
Accelerating Inflation 
. 


Even those who deny the costs of an- 
ticipated inflation might espouse gradual 
recovery as a means of avoiding ac- 
celerated and unanticipated inflation if they 
saw much risk that a strong recovery 
would, in fact, raise the inflation rate well 
above 6 percent. But here again the stan- 
dard formulation of a ‘“‘natural’’ unemploy- 
ment rate (or NAJRU) is reassuring, pre- 
dicting that inflation will decelerate so long 
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as the unemployment rate remains above 
its equilibrium. 

Unfortunately, history points to a less 
comforting verdict. Inflation has generally 
slowed or been reversed during recessions 
and the initial half-year (or perhaps year) of 
recovery. Beyond that, however, periods in 
which unemployment declined but 
remained above equilibrium have not typi- 
cally witnessed decelerating inflation—not 
in 1933-37, nor in 1940—41, nor in 1961-64. 
(New Deal price-wage-cost policies simply 
cannot explain the paradox of the mid- 
1930’s. Prices fell again in 1938-39 in 
response to recession, although the unem- 
ployment rate was lower than in 1934-35.) 

The overall inflation rate, I submit, 
averages quick and slow responses to 
excess supply or demand. Auction product 
markets and casual labor markets respond 
very promptly. For example, wholesale 
prices of sensitive industrial materials fell 
15 percent between May 1974 and March 
1975, and then began rising. Such sectors 
add to inflation once the GNP gap starts 
narrowing, countering the lingering down- 
ward pressure on inflation from the cus- 
tomer and career sectors. Econometric 
Phillips curves that include as a variable the 
recent change in the GNP gap or in the 
unemployment rate illustrate this result. 
For example, Gordon finds that a | point re- 
duction in the GNP gap adds as much to 
wage inflation as a gap level of 2.5 points 
subtracts from it (see his Table 3, column 
(8), p. 266). 

The view that a full and strong recovery 
will not court additional inflation is opti- 
mistic in the light of history and especially 
optimistic in the present context of 
continued institutional adaptations tg past 
inflation, rising relative prices of energy, 
and significant cost-raising measures taken 
by the government. 


IV. The Cost-Reducing Strategy 


In short, I believe it is important both to 
lower the current inflation rate and to 
ensure against a higher rate in 1978-79. 
Thus in my view unlike the standard 
view—the strategy of maintaining slack is 
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not absurd. But it is inefficient. The 
efficient technique uses the direct influence 
of public policy on costs. 

The basic analytics of the cost-reducing 
strategy can be seen in a simple accelera- 
tionist model in which the rate of increase 
of wages w in the current year depends on 
(a) the rate of price inflation p, of the last 
two years with coefficients summing to 
unity, and (b) the current rate of unemploy- 
ment U. Those wage increases, in turn, 
feed into price increases fully with no lag. 
Thus, 


(1) we = apy-y + (1 — @)py_eg + F(U) 
where 0 < a < | 
(D pr = w 


Now, suppose that equation (2) is 
disturbed by the introduction of a | percent 
subsidy on all items in the GNP, and that 
other fiscal and monetary actions are taken 
to hold the previously expected rate of 
unemployment. In the initial year, p will be 
pushed down by | percentage point (assum- 
ing, plausibly, full forward shifting of the 
subsidy). As a result, in the next year, w is 
lower by a. Since the second-order dif- 
ference equation is dominated by a root of 
unity, both p and w are ultimately reduced 
by I/(2 ~ a)—a number somewhere 
between 0.5 and 1.0 (in percentage points). 
In this model, the | percentage point sub- 
sidy, enacted on a permanent basis, 
reduces the basic inflation rate about as 
much as two point years of extra unemploy- 
ment does in the Phillips curve estimates 
cited above. 

The hypothetical subsidy illustrates the 
character of cost reduction. Reductions in 
federal payroll taxes levied on employers 
and in state and local sales taxes are the 
closest analogies in the actual fiscal system. 
The cost-reducing strategy can also be 
pursued by subsidizing consumer goods 
with elastic supplies and inelastic demands, 
by designing farm-income supports that do 
not raise prices, by maintaining free access 
of imports, by bolstering the exchange rate 
of the dollar, and by relying on wage 
subsidies rather than minimum wages to aid 
low-income workers. 
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The simplified model exaggerates the 
disinflationary effectiveness of cuts in in- 
direct taxes, relative to that of unemploy- 
ment, through one of its features—the 
assumption that the feedback onto wages 
comes entirely from prices rather than from 
other wages as well. Any wage-wage feed- 
back dilutes the effectiveness of cuts in in- 
direct taxes, but does not alter that of 
higher unemployment. The wage-wage 
view is supported empirically by the 1973- 
74 experience, in which exploding fuel and 
food prices apparently did not add a great 
deal to U.S. wages, contrary to what a 
price-wage view would have predicted. 

Suppose that, to allow for both wage- 
wage and price-wage feedbacks, equation 
(1) is replaced by 


(3) w, = Bwe 
+ Oper + (1 — æ = B) pie + AU) 


Here, for the same permanent subsidy of 
I percentage point, the ultimate reduction 
in the inflation rate is (1 — B)/(2 — a’ — B). 
In a process that is half wage-wage 
(8 = 0.5), cuts in indirect taxes are, 
roughly speaking, one-third less effective 
than they are in a process that is purely 
price-wage. Obviously, if the feedback is 
entirely wage-wage (8 = 1), then shocks 
that impinge directly on the price level have 
no lasting effect on inflation rates. 

Thus, if the feedback process is mainly 
wage-wage, the cost-reducing strategy 
must get a direct handle on wage increases. 
Any wage-wage feedback must reflect a 
focus on relative wages. However relative 
wages cannot be altered by policy measures 
that raise disposable wage income 
generally, such as across-the-board wage 
subsidies or cuts in payroll taxes levied on 
employees. According to empirical investi- 
gations for the United States, cuts in the 
personal income tax do not slow wages, al- 
though that finding is questioned by some 
studies of other countries. Paradoxically, 
no general measure can break the wage- 
wage spiral in the same way that cuts in in- 
direct taxes can break the price-wage 
Spiral. 

To break the wage-wage spiral, one must 
turn to penalties and incentives that alter 
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the process of wage emulation. That is the 
basic analytical justification for various 
proposals that Henry Wallich and Sidney 
Weintraub, Abba Lerner, Laurence 
Seidman, and the author (1974, 1977) have 
advanced to slow down wage increases. In- 
dividual discretionary wage decisions have 
huge macro externalities. As the Phillips 
curve estimates suggest, an autonomous 
downward shift in the wage equation that 
produces a hold-down in wages of $1 
permits an increase of roughly $6 in output, 
holding the inflation rate constant. In a 
sense, the social benefit of wage restraint in 
a slack economy is something like six times 
the size of the nominal gains forgone by the 
workers. No advocate of Pareto optimality 
should pass up such an opportunity for a 
deal! 

So long as the link from wages to prices 
in the feedback (equation (2)) is reliable, a 
successful wage-slowing policy will reduce 
inflation. It is just as effective in a pure 
price-wage feedback system (like equation 
(1)) as In a wage-wage system. Finally, the 
implementation of any credible cost-reduc- 
ing strategy should have additional favor- 
able effects by lowering the inflationary ex- 
pectations of well-informed observers, 
whose actions will then help to bring about 
the disinflation all the sooner. 

All of the cost-reducing proposals are un- 
conventional and unproven; many are 
inelegant and raise serious administrative 
problems. Those affecting wages ask busi- 
ness and labor to depart from their es- 
tablished patterns for maintaining career 
employment relationships. They introduce 
new elements into public finance choices 
that are already perplexing. But these 
difficulties should be weighed against the 
greatest inefficiency.in our society—the 
waste of idle resources and the sacrifice of 
living standards and capital formation from 
maintained slack. The pursuit of efficiency 
calls for a major effort by the economics 
profession to design better disinflationary 
policies. 

When the economy is plagued by in- 
adequate or excessive demand, policy- 
makers—sooner or later—apply the fiscal 
and monetary remedies that economists 
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have developed. The use of those remedies 
contributed mightily to the success story of 
the American economy in the 1950’s and 
1960’s—-a record of growth and stability 
unmatched in previous history, despite the 
inappropriate fiscal and monetary policies 
of two wartime periods. 

In the 1970’s, however, a new syndrome 
has emerged for which stimulus alone or 
restraint alone is not an efficient cure. A 
prolonged period of excess demand and up- 
ward cost shocks brought on the disease of 
inflationary momentum in our wage-price- 
wage feedback system. The cost-reducing 
strategy -can cure that present problem 
efficiently, and it belongs on our: shelf of 
countercyclical remedies for use whenever 
it is needed. 
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Unemployment Policy 


By ROBERT E. Lucas, Jr.* 


The U.S. unemployment rate was cer- 
tainly too high in 1975, and most 
economists would agree that it is too high 
today. It will also be agreed that this 
observation poses a problem for public 
policy (in a sense that tne observation that 
winters in Chicago are “‘too cold’ does 
not). But what exactly is meant by the 
statement that unemoloyment is “too 
high,” and what is the nature of the policy 
problem it poses? Ths question can be 
answered in more thae one way, and the 
answer one chooses matters a great deal. 

One common answez to this question is 
that there exists a rate of unemployment— 
call it “full employmeat’’-—which can and 
should serve as a ‘‘terget’’ for economic 
policy. Unemploymen:z above this rate is 
regarded as being of = different character 
from the ‘‘frictional’” unemployment re- 
quired to match workers and jobs 
efficiently, and is treated from a welfare 
point of view as waste, or deadweight loss. 
Elimination of this waste is an objective of 
monetary, fiscal, end perhaps other 
policies. In the first pert of this paper, I will 
argue that this way of posing the issue does 
not lead to an operatzonal basis for unem- 
ployment policy, mairly on the ground that 
economists have no coherent idea as to 
what full employment means or how it can 
be measured. 

An alternative viev, prevalent prior to 
the Great Depressior and enjoying some- 
thing of a revival today, treats fluctuations 
in unemployment ard other variables as 
posing a policy problem. On this view, the 
average (or natural, er equilibrium) rate of 
unemployment is viewed as raising policy 
issues Only insofar as it can be shown to be 
‘‘distorted’’ in an undesirable way by 
taxes, external effects, and so on. Nine 
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percent unemployment is then viewed as 
too high in the same sense that 2 percent is 
viewed as “‘too low”: both are symptoms 
of costly and preventable instability in 
general economic activity. In the conclud- 
ing part of this paper, I will sketch the ap- 
proaches to unemployment policy which 
are suggested by this alternative view and 
some which are not. 


I. Full Employment: Definition and 
Measurement 


The idea that policy can and should be 
directed at the attainment of a particular, 
specifiable /evel of the measured rate of 
unemployment (as opposed to mitigating 
fluctuations in unemployment) owes it wide 
acceptance to John Maynard Keynes’ 
General Theory. Itis there derived from the 
prior hypothesis that measured unemploy- 
ment can be decomposed into two distinct 
components: ‘‘voluntary”’ (or frictional) 
and “‘involuntary,”’ with full employment 
then identified as the level prevailing when 
involuntary unemployment equals zero. It 
seems appropriate, then, to begin by re- 
viewing Keynes’ reasons for introducing 
this distinction in the first place. 

Keynes (ch. 2, p. 7) classifies the factors 
affecting equilibrium employment in a real 
general equilibrium theory: the mechanics 
of matching workers to jobs, household 
labor-leisure preferences, technology, and 
the, composition of product demand. Is it 
the case, he asks, that spontaneous shifts in 
any of these four real factors can account 
for employment fluctuations of the mag- 
nitude we observe? Evidently, the answer 
is negative. It follows that two kinds of 
theory must be needed to account for ob- 
served unemployment movements: granted 
that real general equilibrium theory may ac- 
count for a relatively constant, positive 
component, some other theory is needed 
for the rest. 
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Accepting the necessity of a distinction 
between explanations for normal and 
cyclical unemployment does not, however, 
compel one to identify the first as voluntary 
and the second as involuntary, as Keynes 
goes on to do. This terminology suggests 
that the key to the distinction lies in some 
difference in the way two different types of 
unemployment are perceived by workers. 
Now in the first place, the distinction we 
are after concerns sources of unemploy- 
ment, not differentiated types. One may, 
for example, seek very different theoretical 
explanations for the average price of a com- 
modity and for its day-to-day fluctuations, 
without postulating two types of price for 
the same good. Similarly, one may classify 
motives for holding money without imagin- 
ing that anyone can subdivide his own cash 
holdings into “transactions balances,” 
‘precautionary balances,’’ and so forth. 
The recognition that one needs to distin- 
guish among sources of unemployment 
does not in any way imply that one needs to 
distinguish among types. 

Nor is there any evident reason why one 
would want to draw this distinction. Cer- 
tainly the more one thinks about the deci- 
sion problem facing individual workers and 
firms the less sense this distinction makes. 
The worker who loses a good job in pros- 
perous times does not volunteer to be in 
this situation: he has suffered a capital 
loss. Similarly, the firm which loses an 
experienced employee in depressed times 
suffers an undesired capital loss. Neverthe- 
less the unemployed worker at any time can 
always find some job at once, and a firm can 
always fill a vacancy instantaneously. That 
neither typically does so by choice is not 
difficult to understand given the quality of 
the jobs and the employees which are 
easiest to find. Thus there is an involuntary 
element in all unemployment, in the sense 
that no one chooses bad luck over good; 
there is also a voluntary element in all 
unemployment, in the sense that however 


1Given the time-consuming nature of job search and 
the element of luck involved in finding a good 
“match,” there is a capital-like element in most jobs. 
With job-specific human capital, the capital loss in- 
volved in job (or employee) loss is increased. 
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miserable one’s current work options, one 
can always choose to accept them.? 

Keynes, in chapter 2, deals with the 
situation facing an individual unemployed 
worker by evasion and wordplay only. 
Sentences like ‘‘more labor would, as a 
rule, be forthcoming at the existing money 
wage if it were demanded” are used again 
and again as though, from the point of view 
of a jobless worker, it is unambiguous what 
is meant by ‘‘the existing money wage.” 
Unless we define an individual’s wage rate 
as the price someone else is willing to pay 
him for his labor (in which case Keynes’ 
assertion above is defined to be false), what 
is it? The wage at which he would like to 
work more hours? Then it 1s true by defini- 
tion and equally empty. The fact is, I think, 
that Keynes wanted to get labor markets 
out of the way in chapter 2 so that he could 
get on to the demand theory which really 
interested him. This is surely understand- 
able, but what is the excuse for letting his 
carelessly drawn distinction between 
voluntary and involuntary unemployment 
dominate aggregative thinking on labor 
markets for the forty years following? 

It is, to be sure, possible to write down 
theoretical models in which households are 
faced with an ‘“‘hours constraint” limiting 
the hours they can supply at “‘the’’ prevail- 
ing wage, and in which, therefore, there is a 
clear distinction between the hours one can 
supply and the hours one would like to sup- 
ply. Such an exercise is frequently moti- 
vated as an attempt to “‘explain involuntary 
(or Keynesian) unemployment.’ This 
misses the point: involuntary unemploy- 
ment ts not a fact or a phenomenon which it 
is the task of theorists to explain. It is, on 
the contrary, a theoretical construct which 
Keynes introduced in the hope that it would 
be helpful in discovering a correct explana- 
tion for a genuine phenomenon: large-scale’ 
fluctuations in measured, total unemploy- 


These observations refer to easily verified features 
of any sizabie labor market. Aggregate statistics on 
unemployment or on listed vacancies do not bear on 
their accuracy, since listing oneself as unemployed 
does not imply that one would accept any employ- 
ment, nor is an advertised vacancy available to any job 
applicant. 
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ment. Is it the task of modern theoretical 
economics to “‘explain’’ the theoretical 
constructs of our predecessors, whether or 
not they have proved fruitful? I hope not, 
for a surer route to sterility could scarcely 
be imagined. 

In summary, it does not appear possible, 
even in principle, to classify individual 
unemployed people as either voluntarily or 
involuntarily unemployed depending on the 
characteristics of the decision problems 
they face. One cannot, even conceptually, 
arrive at a usable definition of full employ- 
ment as a state in which no involuntary 
unemployment exists. 

In practice, I think this fact has been 
recognized for some time. Estimates of full 
employment actually in use have been ob- 
tained using aggregate information rather 
than data on individuals. As recently as the 
1960’s it was widely believed that there was 
some level of aggregate unemployment 
with the property that when unemployment 
exceeded this rate, expansionary monetary 
and fiscal measures would be 
noninflationary, while at rates below this 
critical level they would lead to inflation. 
One could then identify unemployment 
rates at or below this full-employment level 
as frictional or voluntary, and unemploy- 
ment in excess of this level as involuntary. 
It was understood that only unemployment 
of the latter type posed a problem curable 
by monetary or fiscal policy. As Walter 
Heller wrote, ‘‘Gone is the countercyclical 
syndrome of the 1950’s. Policy now centers 
on gap closing and growth, on realizing and 
enlarging the economy’s non-inflationary 
potential” (Preface). Later, Heller refers to 
“the operational concepts of the ‘produc- 
tion gap,’ ‘full-employment surplus,’ the 
‘fiscal drag,’ and ‘fiscal dividends’’’ (p. 18). 

For the purpose of calculating the 
production gap to which Heller referred, it 
makes little difference whether the volun- 
tary-involuntary terminology accurately 
reflects differences in the way unemployed 
people view their situations. The issue here 
is rather whether there exists an aggregate 
rate of unemployment (on the order of 4 or 
5 percent) which is of use in measuring an 
economy’s noninflationary potential. If 
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there were, then objections of the sort I 
have raised above could be dismissed as 
merely terminological: if one objected to 
calling unemployment above the designated 
full-employment level involuntary, one 
could call it something else, perhaps waste- 
ful or unnecessary. 

The last ten years have taught us a great 
deal about this operational concept of a 
production gap. In 1975, the U.S. economy 
attained the combination of 9 percent 
inflation and an unemployment rate of 9 
percent. Applying the concept of a produc- 
tion gap to these numbers, does one con- 
clude that the noninflationary potential of 
the U.S. economy is associated with unem- 
ployment rates in excess of 9 percent? Does 
one redefine 9 percent. inflation to be 
noninflationary? Or can the entire episode 
be somehow pinned on oil prices? 

I have reviewed two possible routes by 
which one might hope to give the term full 
employment some operational significance. 
One was to begin at the individual worker 
level, classifying unemployment into two 
types, voluntary and involuntary, count up 
the number classed as voluntary, and define 
the total to be the unemployment level 
associated with full employment. A second 
was to determine the operating characteris- 
tics of the economy at different rates of 
unemployment, and then to define full em- 
ployment to be the rate at which inflation 
rates are acceptable. Neither of these ap- 
proaches leads to an operational definition 
of full employment. Neither yields a 
coherent view as to why unemployment is a 
problem, or as to the costs and benefits in- 
volved in economic policies which affect 
unemployment rates. The difficulties are 
not the measurement error problems which 
necessarily arise in applied economics. 
They arise because the ‘‘thing’’ to be 
measured does not exist. 


YJ. Beyond Full-Employment Policy 


Abandoning the constraint that any dis- 
cussion of unemployment must begin first 
by drawing the voluntary-involuntary dis- 
tinction and then thinking in separate ways 
about these two types of unemployment 
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will, I think, benefit both positive and 
normative analysis. Practicing social 
science is hard enough without crippling 
oneself with dogmatic constraints. A termi- 
nology which precludes asking the ques- 
tion: ‘‘Why do people choose to take the 
actions we see them taking, instead of other 
actions they might take instead?’ pre- 
cludes any serious thinking about behavior 
at all. 

Whether or not the body of work stem- 
ming from the Edmund Phelps volume, and 
earlier work of George Stigler, John McCall 
and others, has produced all the right 
answers about the determinants of employ- 
ment and unemployment, it has at least 
begun to pose some of the right questions. 
By treating all unemployment as voluntary, 
this work has led to the examination of al- 
ternative arrangements which firms and 
employees might choose to adopt for deal- 
ing with fluctuations in product demand, 
and their reasons for choosing to react to 
such fluctuations in the way we observe 
them doing. Pursuit of this question has in- 
dicated both how very difficult it is, and 
even more so how: much economics was 
swept under the rug by ‘explaining in- 
voluntary unemployment” by incompetent 
auctioneers or purely mechanical wage and 
price equations. 

Practicing normative macroeconomics 
without the construct of full employment 
does take some getting used to. One finds 
oneself slipping into such sentences as: 
‘*There is no such thing as full employment, 
but I can tell you how it can be attained.” 
But there are some immediate benefits. 
First, one dispenses with that entire mean- 
ingless vocabulary associated with full em- 
ployment, phrases like potential output, full 
capacity, slack, and so on, which suggested 
that there was some technical reason why 
we couldn’t all return to the 1890 workweek 
and produce half again the GNP we now 
produce. Second, one finds to one’s relief 
that treating unemployment as a voluntary 
response to an unwelcome situation does 
not commit oneself to normative nonsense 
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like blaming depressions on lazy workers. 

The erfect it does have on normative dis- 
cussion is twofold. First, it focuses dis- 
cussion of monetary and fiscal policy on 
stabilization, on the pursuit of price 
stability and on minimizing the disruptive 
effects of erratic policy changes. Some 
average unemployment rate would, of 
course, emerge from such a policy but as a 
by-product, not as a preselected target. 
Second, by thinking of this natural rate as 
an equilibrium emerging from voluntary ex- 
change in the usual sense, one can subject it 
to the scrutiny of modern methods of public 
finance. 

To take one example, as the level of 
unemployment compensation is varied, an 
entire range of average unemployment 
rates, all equally ‘‘natural,” is available to 
society. At one extreme, severe penalties 
to declaring oneself unemployed could 
reduce unemployment rates to any desired 
level. Such.a policy would result in serious 
real output losses, as workers retain poor 
jobs too long and accept poor jobs too 
readily. An output-maximizing unemploy- 
ment compensation scheme would, with 
risk-averse workers, involve a subsidy to 
being unemployed, else workers retain a 
poor but relatively sure current wage in 
preference to the riskier but, on average, 
more productive return to seeking a new 
job. In view of the private market’s 
inability to provide sufficient insurance 
against unemployment risk, still further 
gains in expected utility could be expected 
by still higher unemployment compensa- 
tion, resulting in a deliberate sacrifice in 
real output in exchange for a preferred ar- 
rangement for allocating risk.? Notice that 
as one traces out tradeoffs of this sort, the 
issue of slack or waste does not arise. Dif- 
ferent policies result in different levels of 
real output, but output increases are 
necessarily obtained at the expense of 


"See Kenneth Arrow’s analysis of medical in- 
surance. 
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something else. Whether any particular 
level of unemployment compensation is too 
high or too low is a difficult issue in 
practice, but it is one that cannot be re- 
solved simply by observing that other, 
unemployment reducing, compensation 
levels are feasible. 

The policy problem of zeducing business 
cycle risk is a very real and important one, 
and one which I believe rronetary and fiscal 
policies directed at price stability would go 
a long way toward achieving. The problem 
of finding arrangements for allocating 
unemployment risks over individuals in a 
satisfactory way is also important, and can 
be analyzed by the methods of modern 
welfare economics. The pursuit of a full- 
employment target which no can measure 
or even define conceptually cannot be ex- 
pected to contribute to the solution of 
either problem. 
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CRITIQUE OF OUR SYSTEM 


The Invisible Fist: Have Capitalism and 
Democracy Reached a Parting of the Ways? 


By SAMUEL BOWLES AND HERBERT GINTIS* 


The twentieth century may be seen in 
retrospect as the era of the fruition and the 
collapse of liberal democracy. The exten- 
sion of the suffrage and the advance of civil 
liberties is without a doubt one of the 
brilliant achievements of the late capitalist 
epoch, but it is a profoundly unstable 
achievement as well. The dynamics of 
liberal democratic capitalism have pro- 
pelled us towards a fateful crossroads: one 
way—the extension of capitalism; the 
other—the extension of democracy. The 
choice itself heralds the twilight of the 
liberal tradition, which since the early 
nineteenth century has maintained the com- 
patibility of capitalism and liberal 
democracy. 

Late in his life, Jeremy Bentham joined 
with the philosophic radicals and drafted a 
Parliamentary motion advocating universal 
adult male suffrage. That this position 
marked a sharp break with early nineteenth 
century liberal opinion is suggested by the 
fact that Bentham felt compelled two years 
later, in 1820, to publish a tract reassuringly 
entitled Radicalism Not Dangerous, in 
which he disassociated the cause of suf- 
frage from that of revolution, anarchism, 
and leveling. The movement for liberal 
democracy—that is, for an inclusive elec- 
torate and a roughly equal access to the 
public contestation of political issues, or 
what might alternatively be termed political 
equality and majority rule—dates from this 
period. So too does the thesis that liberal 
democracy and capitalism are uniquely 


*University of Massachusetts. An earlier version of 
this paper was read at the American Political Science 
Association annual meetings in Chicago in August 
1976. Thanks to Ken Dolbeare. Chris DiStefano, 
Richard Edwards, and David Gordon for helpful 
criticism. 
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compatible systems of allocation and deci- 
sion making. This compatibility thesis has 
attracted distinguished advocates from Je- 
remy Bentham to Milton Friedman and has, 
over the past century and a half, enjoyed an 
impressive degree of popular.endorsement. 
The association of capitalism and liberal 
democracy in the popular mind may be 
traced to the historically coincident 
development of the two systems, and to the 
fact that no economic system other than 
capitalism has coexisted with liberal 
democracy. This is compelling testimony 
indeed. However the near universal assent 
to the compatibility thesis among liberal in- 
tellectuals is buttressed, understandably 
enough, by more theoretical arguments. 
‘ The celebrated parallelism of liberal 
democratic theory and laissez-faire eco- 
nomics would seem to assure compatibility. 
Both the economic and the political theory, 
the reader will recall, posit a society in 
which, with two significant exceptions, all 
important social relations are mediated 
through markets. Economic interde- 
pendence based on the division of labor is 
reconciled with individual autonomy 
through the working of the invisible hand. 
Thus all economic relations can be depicted 
as transactions for which contracts may at 
least in principle be written. Relations 
among family members of course constitute 
an exception, one which in the liberal eco- 
nomic and political tradition is neatly 
elided by rendering the concept ‘‘indi- 
vidual’ indistinguishable in use from 
“family.” The second exception is the rela- 
tionship of citizen to the state. This rela- 
tionship is mediated by competitive elec- 
toral mechanisms precisely parallel to those 
of the competitive market. The: twin con- 
cepts of consumer sovereignty and citizen 
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sovereignty, as well as he dual forms of 
political and economic competition, are 
based on legal equality. voluntary partici- 
pation, and full information and appear to 
insure both the efficiert and consumer- 
responsive allocation of economic re- 
sources and the popular accountability of 
the only major center of power, the state. 

In early nineteenth century liberal 
thought, the economic basis for the 
presumed compatibility of capitalist eco- 
nomics and liberal demccratic politics was 
the property-owning economy of yeoman 
farmers and other independent producers. 
Yet the introduction of wage labor, the sine 
qua non of capitalist production, does not 
by itself upset the theory. The competitive 
firm, as Paul Samuelsoa has taught us, is 
not a significant decisioa-making body; the 
capitalist is reduced by competition to the 
choice of obeying th: market-enforced 
dictates of technical effriency or going out 
of business. 

This striking paralle&sm in liberal eco- 
nomic and political theary did not escape 
Karl Marx. Indeed, the compatibility of 
liberal political and economic institutions 
was strongly affirmed in Marx’s work: the 
exploitation of labor ard hence the genera- 
tion of capitalist profits is perfectly 
consistent with formal lga] equality, liberal 
democracy, and a system of markets 
which, he wrote, ‘‘repzesents a very Eden 
of the innate rights cf man,” a “realm 
of Freedom, Equality, Property, and 
Bentham.” In the hands of Marx and 
Engels, Lenin, Luxemburg, and later 
theorists in this traditicn, the compatibility 
thesis has, to be sure constituted part of 
the critique of liberal political theory: the 
liberal democratic sta e, according to the 
Communist Manifesto, ‘‘is but a committee 
for managing the coramon affairs of the 
bourgeoisie as a whole.’’ The Marxian cri- 
tique has made clear the hiatus between 
political equality and majority rule as char- 
acteristic of a decision making process, and 
popular sovereignty as an historical out- 
come. However, the rather compelling 
proposition that liberal democracy in the 
context of a capitalis economy does not 
insure popular sovereignty is a critique of 
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liberal democracy itself, not of the thesis 
that capitalism and liberal democracy are 
compatible. 

Diverse though it is, support for the com- 
patibility thesis is hardly universal. From 
de Tocqueville to Dahl, liberal observers of 
American democracy have pointed to the 
possibility of contradictions between the 
capitalist growth process and the perpetua- 
tion of liberal democratic institutions. 
Some Marxists, in turn, have posited fas- 
cism as a likely outcome of the capitalist 
growth process. Prodded by recent events 
in Chile and by the rise of large left elec- 
toral parties in Europe, socialist scholars 
have begun to reconsider the relationship 
between liberal democracy and capitalism. 

A second look at the historical record it- 
self invites such a reassessment. Only a 
small minority of the capitalist societies 
may be termed even approximations of 
liberal democracy, less than a quarter by 
Dahl’s count. Outside of Europe, North 
America, and the Commonwealth, there 
are less than half a dozen liberal 
democracies, down from about a dozen at 
the beginning of the previous decade. 
Further, the ills of the capitalist economy in 
the United States and Western Europe 
alike are increasingly attributed to what a 
report of the Trilateral Commission has 
termed ‘‘the excess of democracy.”’ 

These observations are clearly inade- 
quate—for both logical and empirical 
reasons—to refute the compatibility thesis. 
However, they do cast doubt on any asser- 
tion of a necessarily positive relationship 
between capitalism and liberal democracy. 
An evaluation of the compatibility thesis it- 
self requires more careful attention to the 
underlying theory. 

e will argue that the compatibility 
thesis is false. Like the theory of perfect 
competition, it can be shown to be dy- 
namically unstable. More technically we 
will suggest that the necessary conditions 
for the long-term reproduction of a liberal 
democratic capitalist society are contradic- 
tory. The internal dynamics of such a social 
order tend to undermine the necessary con- 
ditions for both capitalism and liberal 
democracy. 
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Three serious flaws in the compatibility 
thesis account for this dynamic instability. 
The first may be attributed to the instability 
of perfect competition itself. The competi- 
tive process has produced its own anti- 
thesis, the giant corporation. The 
associated concentration of control over 
the investment process, over the formation 
and articulation of public opinion, and more 
broadly over the development of policy al- 
ternatives and over political resources 
generally clearly violates the principle of 
roughly equal access to public contestation 
of political issues. Relations between the 
modern corporation and the rest of society 
are mediated neither by competitive mar- 
kets nor by the liberal democratic electoral 
process. The corporation thus constitutes 
an unaccountable center of economic and 
political power in capitalist society. 

The second flaw in the compatibility 
thesis concerns a contradiction between the 
necessary ideological conditions for the re- 
production of liberal democracy and the 
conditions for the perpetuation of capitalist 
control over the production process. This 
flaw, like the first, may be traced to an error 
in the liberal economic theory. 

The capitalist economy, even in its com- 
petitive’ form, cannot be adequately con- 
ceptualized as a system of voluntary ex- 
change relations. The ‘‘realm of 
Bentham’’ does not encompass all or even 
the most central economic relations. What 
workers sell to the capitalist is not work it- 
self—labor—-but merely the formal juris- 
diction over their capacity to work—labor 
power. However the profit of the capitalist 
depends not upon labor power, but labor it- 
self—the concrete productive activity of 
work. While the buying and selling of,labor 
power is a market-mediated relationship, 
the process of getting work out of the 
worker is not. Exceptional circumstances 
aside, the amount of work to be done can- 
not be expressed contractually, but rather 
is the outcome of an on-going and never 
completely resolved conflict between 
worker and employer. By erroneously 
considering labor itself as a commodity, 
liberal economics has overlooked the 
essential role played by the direct exercise 
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of power by the capitalist over the worker. 
“Economics has earned the title of queen 
of the social sciences,’ aptly remarked 
Abba Lerner, ‘‘by choosing as its domain 
solved political problems.” Contemporary 
liberal political scientists have shared the 
neoclassical economists’ disinclination to 
explore the noncontractural relations 
central to the operation of the capitalist 
enterprise. 

Earlier liberals, Adam Smith and Alexis 
de Tocqueville, for example, did entertain 
the notion that the division of labor within 
the capitalist enterprise might be anti- 
thetical to democracy. Yet the hierarchical 
control over the labor process, that is, over 
a substantial portion of the lives of most 
adults, does not in itself constitute a formal 
departure from liberal democracy. It does, 
however, give rise to a contradiction in the 
reproduction of a liberal democratic capi- 
talist social order. From John Stuart Mill to 
Gabriel Almond and Sidney Verba, 
political theorists of diverse outlooks have 
affirmed that widespread democratic com- 
mitments, or more generally a democratic 
culture, is a necessary condition for the 
perpetuation of democratic government. In 
the advanced capitalist societies the dis- 
crepancy between a liberal democratic 
ideology and a daily life of hterarchical 
domination manifests itself in popular 
struggle to extend the sphere of democratic 
decision making to the labor process itself. 
However, widespread democratic contesta- 
tion over the structure and control of the 
labor process would threaten the conditions 
for the reproduction of capitalism. Indeed 
the extension of anything more than token 
democracy to the workplace would most 
likely set in motion the progressive de- 
terioration of not only capitalist control 
over production but of profits as well. Thus 
the democratic values essential to the re- 
production of liberal democracy constitute 
an .ideological climate which undermines 
the conditions essential to the reproduction 
of capitalism. , 

The third flaw in the compatibility thesis, 
like the second, is traceable to the liberal 
theorist’s abstraction from the political 
conditions for the reproduction of the capi- 
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talist system. The question of how a liberal 
democratic political regime might be com- 
patible with the reproduc-ion of a class so- 
ciety has been explored, with varying 
intents, by writers as Civerse as James 
Madison and Antonio Gramsci. We may 
posit two conditions und2r which such re- 
production ts facilitated: -he existence of a 
multiplicity of politically relevant groups, 
classes, or strata, and the elimination from 
political contestation of issues which divide 
the political public amoag class lines. In 
most countries which are now liberal 
democracies, early competitive capitalism 
approximated these corditions. The co- 
existence of distinct forms of production— 
small farming, artisan prcduction, capitalist 
production—and the imperfect regional in- 
tegration of the economy gave rise to a 
large number of noncla.s-related political 
groupings and minimizec political polariza- 
tion along the capital versus labor dimen- 
sion. Further, the state, even where its eco- 
nomic stance was interventionist, was not 
directly involved in any substantial way in 
the wage labor—capital relationship. Class 
relations in production were for the most 
part mediated outside ci the state sphere. 
Thus conflicts stemming from the direct ex- 
ploitation of one class by another were 
defined as beyond the linits of political dis- 
course and contestation. Indeed, the major 
economic intervention sf the liberal state, 
tariffs, served to fos er political unity 
among the producers Df particular com- 
modities (and consequently along regional 
or urban rural lines) rather than along class 
lines. 

The very success of the capitalist accu- 
mulation process has redically undermined 
both conditions. The integration of national 
economies and the elimination of noncapi- 
talist forms of production has reduced the 
importance of regional. peasant, and petty 
bourgeois political greaupings. The capi- 
talist class itself has been sharply reduced 
as a percentage of the population. Cor- 
respondingly the accumulation process has 
by any reasonable count created working 
class majorities in all o7 the advanced capi- 
talist countries. 

At the same time, the capitalist class in 
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attempting to secure the conditions for the 
continuation of the accumulation process 
has conceded and even promoted a more 
direct intervention of the state in the wage 
labor—capital relationship. Further, the 
conflicts engendered by the accumulation 
process, and the market failures associated 
with urbanization, industrial concentration, 
the business cycle, and the like have 
prompted a partial supercession of markets 
as the primary allocational mechanism. The 
state has thus become a major economic ac- 
tor directly involved in production, in the 
coordination of economic activity, in the 
mediation of class relations, and in the dis- 
tribution of economic rewards. Class re- 
lated issues have thus been rendered unam- 
biguously political: class struggles have 
been partially displaced into the state 
sphere. 

The implications for the long-term re- 
production of liberal democratic capitalism 
are hardly auspicious. Popular movements 
around such issues as civil rights and 
ecology have imposed restrictions on the 
concept of private ownership of the means 
of production. The legal recognition of 
labor unions and the development of 
substantial systems of income support have 
dramatically altered the labor market and 
transformed the exchange of labor power 
for a wage into a quasi-political relation- 
ship. A significant portion of the customary 
standard of living of the working class— 
between a fifth and a third of the total wage 
bundle in all advanced capitalist countries 
except Japan—is now allocated through 
political mechanisms in the form of medical 
care, income support, public schooling and 
the like. Most significant, perhaps, demo- 
cratieally won gains in social expendi- 
tures—what Fortune charmingly terms 
‘““social drag’’—appear to constitute a 
significant obstacle to the capitalist growth 
process. In the United States the net dis- 
tributional impact of federal, state, and 
local taxes, transfers and expenditures ap- 
pears to have been significantly and 
increasingly egalitarian over the years 
1950-70. In the advanced capitalist coun- 
tries as a whole, investment ratios and the 
ratio of social service expenditures to gross 
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domestic product have exhibited over the 
past two decades an increasingly strong 
negative relationship. Similarly, growth 
rates of total output and the ratio of social 
service expenditures to gross domestic 
product exhibit a strong negative relation- 
ship. 

While these data are, of course, con- 
sistent with a variety of explanations, they 
are hardly supportive of the thesis of com- 
patibility of liberal democracy and capi- 
talism. Indeed they suggest that the growth 
process of capitalism, a necessary part of 
its reproduction, has generated a constella- 
tion of political forces which, while hardly 
revolutionary, appears to promote eco- 
nomic stagnation. 

Much of the evolution of liberal social 
theory over the past century may be viewed 
as a response to these contradictions. Two 
Strands are particularly striking. One is a 
natural extension of liberal democratic 
theory, known to economists primarily 
through the work of Joseph Schumpeter. 
Drawing on the earlier arguments of 
Mosca, Pareto, and others, Schumpeter 
invokes the putative decision-making inca- 
pacity of the electorate to reduce 
democracy to a competition among elites. 
Expertise replaces participation as the 
guiding principle in this new theory of 
democratic elitism. The task of the elec- 
torate is ratification, or the selection of a 
new group of experts. 

The other strand is the enduring effort to 
arrive at a satisfactory definition of a 
private sphere of economic and social rela- 
tions, a sphere exempt from democratic 
claims and beyond the legitimate interven- 
tion of the state. The accumulation process 
itself has not been entirely supportive of 
this effort, as the recent history of the 
family reveals. General intellectual 
developments have been equally unac- 
comodating. Unlike the Lockean theory of 
property rights, the utilitarian theory now 
dominant in the social sciences, ethics, and 
jurisprudence has proved a porous bulwark 
against the state. The theory of the second 
best, the social welfare function, and lump 
sum transfers are evidence that modern 
welfare economics has all but jettisoned 
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laissez-faire and property rights. Indeed, 
responding to the social conflicts and irra- 
tionalities of advanced capitalism, eco- 
nomic theory has on balance rationalized 
rather than chastized the interventionist 
State. 

The dynamic instability of liberal demo- 
cratic capitalism is a contribution to the 
dissolution of the still dominant but mor- 
ibund corpus of liberal social theory. It 
also represents a challenge: the construc- 
tion of a more adequate conceptualization 
of the relationship between liberal 
democracy and capitalism. Two elements 
of such a new theory would appear to be 
essential. 

First, the relationship between capitalism 
and liberal democracy is not a logical rela- 
tionship in which liberal democracy may be 
inferred from the structure of the economic 
system. Rather, liberal democracy must be 
understood as a historically contingent out- 
come of a particular alignment of class and 
other forces generated in important degree 
by the capitalist accumulation process it- 
self. With the possible exception of the 
United States, the achievement of liberal 
democracy, as distinct from republicanism, 
dates from the late nineteenth and the 
twentieth centuries, that is, from the period 
of the rise of the proletariat, not from the 
ascendancy of the bourgeoisie. Indeed, 
universal suffrage was never a project of 
the bourgeoisie, but rather a hard fought 
concession won by farmers and workers. It 
seems reasonable to conjecture, 
analogously, that a socialist democracy 
cannot be conjured up from the blueprints 
of workers councils and transformed 
property relations, but will arise, if at all, 
from the configuration of class forces which 
bring socialism into existence and impart 
to itits own dynamic. 

Second, the extension of the suffrage and 
the securing of civil liberties during the 
capitalist era may best be understood as a 
political analogue to wage increases in the 
economic sphere. The exchange of labor 
power for the wage represents both a gain 
for the worker and a relinquishment. The 
receipt of the wage exhausts the worker’s 
claim on the product and on participating in 
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the control over the production process. 
Historically the advent of the wage labor 
system represents the progressive elimina- 
tion of a complex and varied system of 
claims on both the product and control of 
the process of production. In like manner, 
participation in the electoral sphere is a 
gain for the worker and a relinquishment. 
The worker gains a vote and the op- 
portunity to contest in the electoral sphere. 
At the same time the worker gives up legiti- 
mate resort to other once very legitimate 
and effective forms of pclitical expression: 
political strikes, bread riots, machine 
wrecking, the tarring and feathering of cus- 
toms officers, and even dumping tea into 
Boston Harbor. The extension of the vote 
and the increased real wage are at once 
forms of integration of the working class 
and substantial working class gains. 

If liberal democracy is not the logical 
political expression of the capitalist 
economy, if instead it is a bargain struck 
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under duress, then the defenders of liberal 
democracy must strive continually to 
renew the terms of the accord. If our argu- 
ment is correct they could hardly have 
chosen a less auspicious terrain upon which 
to take their stand than the advanced capi- 
talist economy. 

Indeed, there may be no viable defense 
strategy for liberal democracy. The suc- 
cessful mobilization of mass support for 
liberal democratic institutions may well en- 
tail a redefinition of democracy itself, one 
which emphasizes substantive popular out- 
comes as well as formal liberal democratic 
procedures. Thus the defense of liberal 
democracy may well entail more than the 
transformation of the capitalist economy. It 
may also set in motion forces for the 
supercession of liberal democracy itself, in 
favor of a socialist democracy which in- 
tegrates political equality and majority rule 
with popular sovereignty. 


Markets, States, and the Extent of Morals 


By JaAmMEs M. BUCHANAN* 


Man acts within a set of institutional 
constraints that have developed > his- 
torically: in part by sheer accident; in part 
by survival in a social evolutionary 
process; in part by technological necessity; 


in part by constructive design (correctly or- 


incorrectly conceived). These constraints 
which define the setting within which 
human behavior must take place may, how- 
ever, be inconsistent with man’s capacities 
as a genuine “social animal.” To the extent 
that moral-ethical capacities are ‘‘relatively 
absolute,” (see Reinhold Niebuhr, pp. 3, 
267), there may be only one feasible means 


of reducing the impact of the inconsistency.. 


Attempts must be made to modify the insti- 
tutions (legal, political, social, economic) 
with the objective of matching these more 
closely with the empirical realities of man’s 
moral limitations. 

In a certain restricted sense, the ob- 
served behavior of the modern American is 
excessively ‘‘self-interested.’’ Rather than 
hope for a ‘new morality,” I shall focus on 
the potential for institutional reform that 
may indirectly modify man’s behavior 
toward his fellows. Institutions may have 
been allowed to develop and to persevere 
that exacerbate rather than mitigate man’s 
ever present temptation to act as if he is an 
island, with others treated as part of his 
natural environment. In a properly qualified 
sense, the latter pattern of behavior is the 
economist’s “ideal,” but the costs have not 
been adequately recognized. 

Let me proceed by simple illustration. 
Consider two traders, each of whom is 
initially endowed with a commodity 
bundle. Gains from trade exist and 
cooperation through trade is suggested, but 
there arises the complementary conflict 
over the sharing of net surplus. As we 
extend the model by introducing additional 


“Virginia Polytechnic Institute. I am indebted to 
Roger Congleton, Thomas Ireland, Janet Landa, 
Robert Tollison, and Richard Wagner for helpful sug- 
gestions. 


traders, however, the conflict element of 
the interaction is squeezed out, and, in the 
limit, each trader becomes a pure price- 
taker. ‘‘In perfect competition there is no 
competition,” as Frank Knight was fond of 
emphasizing. (However; we must never 
lose sight of the elementary fact that this 
‘economic ideal,” including its most com- 
plex variants, presumes the existence of 
laws and institutions that secure private 
property and enforce contracts.) 

Let me change the illustration and now 
assume that the same two persons find 
themselves in a genuine ‘‘publicness’”’ 
interaction. (They are villagers alongside 
the swamp, to use David Hume’s familiar 
example.) As before, there exist potential 
gains from trade, and these.can be secured 
by agreement. Cooperation and conflict 
again enter to influence choice behavior, 
but here the introduction of more traders 
does nothing to squeeze down the range of 
conflict. Indeed, it does quite the opposite. 
Beyond some critical limit, each person will 


come to treat the behavior of others as part 
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of the state of nature that he confronts as 
something wholly independent of his own 
actions. 

Numbers work in oppositing directions in 
the two cases. Under a set of laws and insti- 
tutions that are restricted to the security of 
property and contract, the extension of the 
market in partitionable goods moves the 
efficiency frontier of the community out- 
wards. But, under the same laws and insti- 
tutions, if there exist nonpartitionable inter- . 
dependencies (public goods), an increase in 
the size of the group may move the attain- 
able efficiency frontier inwards. 

I have introduced the familiar private 
goods-public goods comparison to illustrate 
my general argument to the effect that there 
are opposing behavioral implications in- 
volved in any extension in the membership 
of a community. The effects of group size 
on choice behavior, and, through this, on 
the normative evaluation of institutions, 
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have not been sufficienly explored by 
economists, most of whom have remained 
content to concentrate on the formal 
efficiency properties of <llocations. With 
relatively few exceptions they have worked 
with fixed-sized groups. And even in 1978, 
most economic policy discussion proceeds 
on the implicit presumptDn that ‘‘govern- 
ment’’ is benevolently despotic.! 

What is the orthocox economists’ 
response when pure public goods are postu- 
lated? It is relatively essy to define the 
formal conditions that ere necessary for 
allocative efficiency, buti is not possible to 
define the governmental process that might 
generate these results.2 Work in public 
choice theory has contrib ited to our under- 
standing of how governmental processes 
actually operate, but thes theory is, in a 
general sense, one of gorérnmental failure 
rather than success. 

Political scientists have objected to the 
imperialism of public-choice economists 
who extend utility-maxinizing models of 
behavior to persons whe act variously in 
collective-choice roles, as voters, as 
politicians, and as bureaucrats. These 
critics intuitively sense tiat a polity driven 
solely by utility maximizers (with empirical 
content in the maximanc) cannot possibly 
generate an escape from the large number 
analogue to the prisoners’ dilemma sug- 
gested in the simple example of a public 
goods interaction. These critics have not, 
however, understood th= basic causes for 
the general dilemma that modern 
collectivist institutions impose on citizens, 
politicians, and bureaucrats. Even more 
than the economists, >rthodox political 
scientists have tended te ignore the possi- 
ble effects of group or community size on 
individual behavior patterns. 

Any political act is, ty definition, “‘pub- 


‘Economists have continuec for eight decades to ig- 
nore the warnings of Knut Wicxsell. 

2A possible qualification to this statement is re- 
quired with reference to the demand-revealing 
process, summarized by T. Nicolaus Tideman and 
Gordon Tullock. Even its proponents recognize, 
however, that this process remains a conceptual ideal 
rather than an institution capable of practical imple- 
mentation. 
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lic’? in the classic Samuelsonian sense. 
An act of voting by a citizen potentially af- 
fects a result that, once determined, will be 
applied to all members of the community. 
Similarly, an act by a legislator in voting for. 
one tax rule rather than another becomes 
an input in determining a result that will 
define the environment for all members of 
the polity. Comparable conclusions extend 
to each and every act of a civil servant and 
to each decision of a judge (see Tullock). 
Under what conditions could we predict 
that such political acts will provide public 
good? For instruction here, we can return 
directly to our elementary example. We 
should expect at least some such behavior 
to exhibit cooperative features in effec- 
tively small groups. We should not, and 
could not, expect persons who act 
politically to provide public good volun- . 
tarily in large number settings. 

We can reach this conclusion by eco- 
nomic analysis that incorporates standard 
utility-maximizing behavior on the part of 
all actors. My principal hypothesis, 
however, involves the possible inconsis- 
tency between man’s moral capacities and 
the institutions within which he acts. Is not 
man capable of surmounting the 
generalized public goods dilemma of 
modern politics by moral-ethical principles 
that will serve to constrain his proclivities 
toward aggrandizement of his narrowly 
defined’ self-interest? It is here that my 
secondary hypothesis applies. The force of 
moral-ethical principle in influencing be- 
havior is directly dependent on the size of 
community within which action takes 
place. Other things equal, the smaller the 
number of persons with, whom a person 
intera@ts, the higher the likelihood that he 
will seem to behave in accordance with 
something akin to the Kantian generaliza- 
tion principle: in our terminology, that he 
will provide public good in his choice be- 
havior. 

Even this secondary hypothesis can be 
discussed in a way as to bring it within a 
utility-maximizing framework. The extent 
that a person expects his own behavior to 
influence the behavior of those with whom 
he interacts will depend on the size of the 
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group. Hence, utility maximization in a 
small number setting will not exhibit the 
observable properties of utility maximiza- 
tion in a large number setting (see the 
author). I want, however, to go beyond this 
strictly small group phenomenon of direct 
behavioral feedback. I want to introduce 
moral ethical contraints in a genuine non- 
economic context here. I propose to allow 
“Homo economicus’’ to exist only as one 
among many men that describe human ac- 
tion, and, in many settings to assume a 
tertiary motivation role. 

The precise dimension of human be- 
havior that I concentrate on here is the lo- 
cation of the effective mix between the two 
motivational forces of economic self- 
interest and what I shall term ‘“‘com- 
munity.’’? I do not want to , and I have no 
need to, identify with any particular variant 
of nonself-interest: fellowship, bro- 
therhood, Christian love, empathy, Kan- 
tian imperative, sympathy, public interest, 
or anything else. I want only to recognize 
the existence of a general motive force that 
inhibits the play of narrowly defined self- 
interest when an individual recognizes 
himself to be a member of a group of others 
more or less like himself. Robinson Crusoe 
could be motivated by nothing other than 
self-interest until Friday arrives. Once he 
acknowledges the existence of Friday, a 
tension develops and Crusoe finds that his 
behavior is modified. This tension exists in 
all human action and observed behavior 
reflects the outcome of some resolution of 
the inner conflict. The institutional setting 
determines the size of community relevant 
for individual behavior. This influence of 
size is exerted both directly in the sense of 
limits to recognition, and indirectly if the 
relationship between a community’s 
membership and its ability to command 
personal loyalties. Conceptually, the 
“structure of community’’ within which an 


3In a tautological sense, all behavior, including that 
which I label as moral-ethical, can be analyzed in a 
utility-maximizing model. In this paper, however, 
“utility maximization” and “‘self-interest’’ are defined 
operationally. 
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individual finds himself can shift the loca-:’ 
tion of behavior along a spectrum bounded 
on one extreme by pure self-interest and on 
the other by pure community interest 
within which the actor counts for no more 


. than any other member. 


The institutions (economic, geological, 
legal, political, social, technological), 
which define the sizes of community within 
which an individual finds himself, impose 
external bounds on possible behavior. 
Parallel to these external constraints there. 
are also internal limits or bounds on what 
we may call an individual’s moral-ethical 
community. There are, of course, no sharp 
categorical lines to be drawn between those 
other persons whom someone considers to 
be ‘members of the tribe’’ and those whom 
he treats as “‘outsiders.’’ I make no such 
claim. I assert only that, for any given 
situation, there is a difference in an indi- 
vidual’s behavior toward members and 
nonmembers, and that the membership lists 
are drawn up in his own psyche. This is not 
to say elther that persons are uniform with 
respect to their criteria for tribal 
membership or that these criteria are in- 
variant with respect to exogenous events. 
Clearly, neither of these inferences will 
hold. However the fact of behavioral dis- 
crimination is empirical and subject to test. 
I am not arguing normatively to the effect 
that individuals should or should not dis- 
criminate among other members of the 
human species, or even as between humans 
and other animals. | 

My colleague Tullock enjoys asking 
egalitarians whether or not they would 
extend their precepts for social justice to 
the people of Bangladesh. He gets few 
satisfactory answers. Why should precepts 
for distributive justice mysteriously stop at 
the precise boundaries of the nation-state? 
If one responds that they need not do so, 
that national boundaries are arbitrary 
products of history, then one is led to ask 
whether or not effective precepts of justice 
might stop short of such inclusive com- 
munity, whether or not the moral-ethical 
limit for most persons is reached short of 
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the size of modern nation3.* At provincial 
or regional boundaries? At the local com- 
munity level? The extended family? The 
clan? The racial group? The ethnic heri- 
tage? The church membecship? The func- 
tional group? 

What can a person be predicted to do 
when the external instituzions force upon 
him a role in a community that extends be- 
yond his moral-ethical limits? The tension 
shifts toward the self-int2rest pole of be- 
havior; moral-ethical principles are 
necessarily sublimated. Fhe shift is exag- 
gerated when a person realizes that others 
in the extended community of arbitrary and 
basically amoral size will ind themselves in 
positions comparable to his own. How can 
a person act politically .n other than his 
own narrowly defined sel:-interest in an ar- 
bitrarily sized nation o? more than 200 
millions? Should we be at all surprised 
when we observe the increasing usage of 
the arms and agencies of the national 
government for the securing of private per- 
sonal gain? 

The generalized public goods dilemma of 
politics can be kept within tolerance limits 
only if there is some proximate cor- 
respondence between tre external institu- 
tional and the internal moral constraints on 
behavior.> This century may be described 
by developments that d-ive these two sets 
of constraints apart. An increase in popula- 
tion alone reduces zhe constraining 
influence of moral rules. Moreover popula- 
tion increase has been accompanied by 
increasing mobility over space, by the re- 
placement of local by national markets, by 
the urbanization of socety, by the shift of 
power from state-local Io national govern- 


-ment, and by the increased politicization of 


society generally. Add `o this the observed 
erosion of the family, the church, and the 


4In an argument related to -hat in this paper, Dennis 
Mueller concentrates on the <elationship between the 
size of community and the ability of a person to 
imagine himself behind a Ravdsian veil of ignorance. 

SGeraid Sirkin refers tc the ‘Victorian com- 
promise” which is, in severe! respects, similar to the 
correspondence noted here. 
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law—all of which were stabilizing 
influences that tended to reinforce moral 
precepts—and we readily understand why 
“Homo econemicus’’ has assumed such a 
dominant role in modern behavior pat- 
terns.°® 

Indirect evidence for the general shift 
from morally based resolution of conflict 
and morally based settlement of terms of 
cooperation to political-legal instruments Is - 
provided by the observed rapidly increas- 
ing resort to litigation. Modern man seeks 
not to live with his neighbor; he seeks 
instead to become an island, even when his 
natural setting dictates moral community. 
This movement, in its turn, prompts 
lawyers to turn to economic theory for new 
normative instruction. 

Despite the flags and the tall ships of 
1976, there is relatively little moral-ethical 
cement in the United States which might 
bring the internal moral-ethical limits more 
closely in accord with the external com- 
munity defined inclusively by the national 
government. There is no ‘moral equivalent 
to war,” and, since Viet Nam, we must 
question whether war itself can serve such 
a function. Nonetheless, experience sug- 
gests that war and the threat thereof may be 
the only moral force that might sustain the 
governmental leviathan. Viewed in this 
light, it is ominous that each president, 
soon after entering office, shifts his atten- 
tion away from the divisive issues of 
domestic politics toward those of foreign 
affairs. We must beware the shades of Or- 
well’s 1/984, when external enemies are 
created, real or imaginary, for the purpose 
of sustaining domestic moral support for 
the national government. 

Whfle I am not some agrarian utopian 
calling for a return to the scattered villages 
on the plains, I shall accept the label of a 
constitutional utopian who can still see vi- 


‘My diagrosis is restricted to the Western, 
specifically the American, setting. Perhaps the 
strongest empirical support for my argument is. 
however, provided in non-Western collectivized coun- 
tries through the observed failures to create “new 
men’’ via institutional change. 
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‘sions of an American social order that 
would not discredit our Founding Fathers. 
_ To achieve such an order, drastic constitu- 
tional change is surely required. Effective 
federalism remains possible, within the 
technological constraints of the age,.and 
‘‘constitutional revolution’? need not re- 
quire the massive suffering, pestilence, and 
death associated with revolution on the left 
or right. Dramatic devolution might suc- 
ceed in channelling some of the moral- 
ethical fervor in politics toward construc- 
tive rather than destructive purpose. 

I become discouraged when I observe so 
little discussion, even among scholars, of 
the federal alternative to the enveloping 
leviathan. Where is the Québec of the 
United States? Where is the Scotland? 
Could a threat of secession now succeed? 
More importantly, could the emergence of 
such a threat itself force some devolution of 
central government power? Who will join 
me in offering to make a small contribution 
to the Texas Nationalist Party? Or to the 
Nantucket Separatists? From small begin- 
nings.... 

We should be clear about the alternative. 
The scenario to be played out in the 
absence of dramatic constitutional reform 
involves increasing resort to the power of 
the national government by those persons 
and groups who seek private profit and who 
are responding predictably to the profit op- 
portunities that they observe to be widen- 
ing. Individually, they cannot be expected 
to understand that the transfer game is 
negative sum, and, even with such under- 
standing, they cannot be expected to re- 
frain from investment in rent seeking. 
Furthermore, as persons and groups 
initially outside the game come to observe 
their own losses from political exploitation, 
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they too will enter the lists. As the process 
moves: forward through time, we can 
predict a continued erosion of trust in 
politics and politicians. But distrust will not 
turn things around. ‘‘Government failure” 
against standard efficiency norms may be 
demonstrated, analytically and empirically, 
but I see no basis for the faith that such 
demonstrations will magically produce in- 
stitutional reform. I come back to constitu- 
tional revolution as the only attractive al- 
ternative to the scenario that we seem bent 
to act out. In the decade ahead, we shail ap- 
proach the bicentenary of the Constitution 
itself. Can this occasion spark the dialogue 
that must precede action? 
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Illusions of Necessity in the Economic Order 


By ROBERTO MANGABEIRA UNGER™ 


Three experiences of the unavailability of 
reform seem to draw an iron circle around 
the American economy and to establish a 
gruesome brotherhood of disappointment 
between would-be iconoclasts and 
despondent technocrats. 

The first of these impressions of in- 
tractability has to do with beliefs about the 
relationship between ideals of social life 
and the institutional contexts in which 
those ideals can be effectively realized. It is 
a widely held conviction that the world of 
work cannot or should not reflect the as- 
pirations of democracy and community 
whose force Americans recognize in other 
areas of their lives. Any attempt to project 
these ideals into offices, shops, and fac- 
tories will be both self-defeating and 
inefficient. There is a secret code of the 
moral life that decrees democratic conflict 
for mass politics, communal solidarity for 
the family, and unsentimental moneymak- 
ing or stoical discipline for exchange and 
work. To confuse the categories is to vio- 
late the code. And the sanction is this: that 
the very ideals whose range of application 
you set out to extend will evaporate or rot 
in your hands. You'll waste away your 
moral capital by investing it in aspects of 
society with a low rate of moral return, or 
else, like Midas, you’ll be nonplussed by 
your own success. 


The second face of necessity is that the 


desperate facts of luxury and indigence ap- 
pear more likely to be changed, if they can 
-be changed at all, by national emergency, 
general enrichment, or haphazard transfers 
than by any concerted design of redistribu- 
tion. A vast net of mutual patronage, de- 
pendence, and threat links, in all directions, 
every sector of the state to every group in 
society. Any redistributive program that is 
more than a merciful tinkering with this 
chain begins to seem like a revolutionary 
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fantasy. It will take something less whim- 
sical to make the clear eyed and the com- 
fortable lose any sleep over universal suf- 
frage. 

The third and most remarkable encounter 
with the unavoidable goes to the limits of 
control and foresight in economic policy it- 
self. The puzzles of inflation, unemploy- 
ment, and fiscal crisis are taken either as 
punishment for an enormous failure of self- 
restraint such as will repeatedly occur in 
the course of democratic politics or else as 
embedded in market structures and habits 
of behavior that no .one seems powerful 
enough to change. Those riddles seem 
traceable to the natural vices of a country 
where free men try to have their cake and 
to eat it too, where everyone wants to keep 
a step ahead so as not to fall a step behind, 
and where self-denial is a mark of stupidity, 
servility, or saintliness. 

Each of these three images of necessity is 
at once the acknowledgment and the distor- 
tion of a truth. The three may seem far 
removed from each other. Yet, they are 
bound closely together and, in fact, bound 
together in a way that carries a message 
about the failures of economics as a 
science. My strategy will be to approach 
this trinity of fates—the impossibility of 
realizing democratic and communal ideals 
in the system of production, the impossi- 
bility of achieving fundamental redistribu- 
tion, and the impossibility of managing eco- 
nomic disorder—from its third and most 
practical side. Only then will my argument 
take me to the other members of the trinity 
and to the nature of economics itself. 
Thank goodness that I have plenty of time 
and that we all have open minds. 

The deep factors that limit government’s 
ability to avoid the disorganization of ex- 
change show up most prosaically and most 
stubbornly in the problem of inflation. To 
begin to comprehend these factors is more 
than to move beyond monetarist and 
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fiscalist, Phillips curve and natural rate of 
unemployment theories. It is also to reject 
as partial and therefore misleading those 
theories of noncompetitive behavior and 
nonclearing markets that try to build a half- 
way house between conventional economic 
analysis and the interpretation of a broader 
social and moral reality. For what existing 
economics is entitled to say about inflation 
consistently with its own methods and 
assumptions is like the thirteenth chime of a 
clock, which not only startles us but casts 
doubt on the previous twelve chimes and, 
indeed, on the clock itself. 

The social basis of inflation can be pic- 
tured as a set of interrelated tensions. They 
all grow out of a historical experience in 
which hierarchies of position and ad- 
vantage, inherited and acquired, remain 
real while also losing some of their coercive 
force and patina of sanctity. These stresses 
form the elements of a distinct style of cor- 
poratist politics and economy. 

The first tension lies in the interplay 
between the invidious comparisons people 
make about each other’s situations and the 
struggle in which they engage, according to 
the measure of their power, to preserve 
certain customs of stability and fairness. 
Everyone compares his own benefits with 
those of the better off, and this remorseless 
contrast becomes the great factory of needs 
and of diligence. Yet the all out contest for 
advantage that would put every social rela- 
tion up for grabs, for the sake of short-run 
self-interest and allocational efficiency, is 
repeatedly deflected by another force. This 
is the effort to maintain stable ongoing rela- 
tionships of employment and exchange, to 
distinguish them sharply from casual deals 
in labor or goods, and to inform them with 
customary standards of relative wages and 
prices, power and prestige, discretion and 
deference. 

The second tension describes a strange 
blend of weakness and strength in the hold 
that government has over society. For one 
thing, the state lacks the effective power or 
the moral authority to champion new so- 
ciety-wide differentials of advantage or 
even to win allegiance to the established 
hierarchies and distributions. For another 
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thing, however, every class and institution 
depends for position and advancement 
upon some form of governmental support— 
so that the pillaging of the state, the time- 
honored mark of aristocratic polities, now 
becomes a universal practice. 

The third tension goes to the relationship 
between Individual interests and the organi- 
zations that claim to speak on their behalf. 
The explosion of interests and needs in the 
delayed wake of the weakening and demo- 
ralization of class and communal order has 
a paradoxical effect upon political struggle. 
These somewhat inchoate and largely 
inarticulate aspirations tend to cluster 
around the parties, professional associa- 
tions, and labor unions that can define them 
in the least divisive and most straightfor- 
ward material terms. On the other hand, 
however, the relative plasticity of people’s 
ambitions and solidarities enable the repre- 
sentative organizations to get a fix on these 
solidarities and ambitions: to freeze 
them inte a mold that offers stability to the 
organizations themselves and that allows 
the leadership of each of them to deal with 
constituents, clients, partners, and govern- 
ments in a way that leaves the rules of the 
game unchanged. The organizations and 
the half-mute concerns they supposedly 
represent end up hostage to each other, and 
the stranglehold produced by their recip- 
rocal adaptation drastically reduces the 
freedom of maneuver available to any al- 
ternative kind of leadership. 

Together these tensions produce a 
characteristic situation of blockage on the 
transformative uses of power and conspire 
to recreate in every sector of the society a 
politics of frantic bargaining and overall 
drift. The consequences of this predica- - 
ment for inflation are these. 

The government, facing groups whose 
political influence is only randomly related 
to their productive contributions, will be 
repeatedly tempted to finance its programs 
through means other than outright taxation 
or transfer and to emphasize those aspects 
of distribution and redistribution that are 
not directly connected with a plan of insti- 
tutional change rather than those that are. 

Workers will resist the disruption of their . 
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customary wage structure; they will un- 
dermine national incomes policies either 
because these policies _eopardize the in- 
tegrity of the wage struc:ure in a particular 
segment of the workforce or because they 
shore up a society-wide Dattern of distribu- 
tion that is itself viewed as illegitimate; and 
their unions will turn away from a politics 
of broader conflict about institutions that 
seems to endanger the 2stablished habits, 
prerogatives, and personnel of the unions 
themselves. In the abserce of any prospect 
of major shift of power or wealth, the fight 
to keep ahead of the others will absorb all 
attention, and all larger solidarities will 
dissolve into smaller ones. 

Managers and capitalists will exploit 
every opportunity to expand their margins 
of profit and therefore cf safety against the 
uncertainties of corporatist politics. They 
will defend the price end wage rigidities 
that, together with the exploitation of a 
perennially jobless underclass and with the 
exaction of favors from government, help 
underscore their stable inks with their own 
core markets and workforce. 

The corollaries of the blockage revealed 
in relatively harmless “ashion in inflation 
reach into every aspect of society. They 
make the madness of war look like the only 
solvent of routine politics. They make it im- 
possible to determine what people would in 
fact say and choose in a situation in which 
the blockade on refcrm were partially 
lifted. They lead the ide>logical imagination 
of the elites to exhaus: itself in hesitancy 
between a half-hearted state paternalism 
and a pseudo-restorationist program of free 
competition, both incapable of changing the 
facts against which they rail. 

Faced with this pevrification of possi- 
bilities, the subversive political mind will 
track down, under the monolith of 
paralyzed power, the hidden fault lines of 
disbelief and contention. It will look for 
issues that are at the periphery of accepted 
political discourse and take their ambigui- 
ties to reformist advantage: the widening of 
the range of debate bout the fiscal and 
regulatory links between governmental 
power and private privilege, which can be 
either an occasion to correct minor abuses 
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or the beginning of a larger quarrel about 
the tie between state and society; the pro- 
motion of meritocratic opportunities in 
career advancement, with its uncertain 
bearing upon the need to create the starting 
points of equality from which the 
meritocratic race is to be run; the idea of 
workers’ participation, which can be either 
a refined Taylorism or a step toward 
workers’ control. 

The subversive political mind will 
identify and seek implausible ties among 
groups that are both continuously created 
by the existing order and continuously 
frustrated by it: the manual underclass, 
locked into a cruel ghetto of the labor 
market; the white-collar workers, finding 
that they are divided from their blue-collar 
counterparts more by style and expectation 
than by power, income, opportunity, or 
even work conditions; the restless, fancy, 
ingenious staffer class, suffering from a 
chronic shortage of political place. 

The subversive political mind will find 
ways to reconcile tactless visionary 
leadership with the tactful contrivance of 
new organizational bases of power and 
group alliances. 

It is in the course of alliance making and 
ideological conversion that the relation of 
corporatist politics to the problems of redis- 
tribution and ultimate ideals becomes clear. 
The conditions under which the stalemate 
of corporatist politics can be broken are the 
only circumstances in which basic redis- 
tributive programs can be accepted and the 
institutions of work remade in the light of 
principles of democracy and community. 
At the same time, these principles and pro- 
grams are the only impulse that can give, in 
the nal analysis, coherence and momen- 
tum to the reconstructive effort. But, 
though it may be easy to understand the 
meaning of redistribution, however great 
the difficulties of bringing it about, it is hard 
to picture with precision and realism just 
what it might mean to bring community and 
democracy to the workplace and, indeed, 
to do so in a way that permanently extir- 
pates the extremes of poverty and wealth. 

Sometimes it is said that any talk of com- 
munity and democracy in the organization 
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of work will be punished by a decline in 
productive efficiency. The plain fact of the 
matter is that no one can tell in advance 
how technical and political aims might be 
accommodated when neither the institu- 
tional forms of work nor the human 
responses to them can be taken as fixed 
points. Moreover, the present system of 
production, like every system of produc- 
tion, is a power order as well as a technical 
solution to the problem of scarcity. In the 
interest of its own preservation, it does and 
it must put brakes on that constant, flexible 
interplay between abstract task definitions 
and concrete operational experiences that 
is the very essence of our modern concep- 
tion of efficient rationality, and it does so 
by distinguishing more or less sharply the 
people responsible for defining productive 
tasks from the people charged with carrying 
them out. 

It ts also claimed that there would be a 
fatal instability in any attempt to realize 
democracy and community in the 
workplace, that worker’s democracy would 
produce a new panoply of hardened vested 
interests, and that worker’s community 
could only spell a preposterous village 
tyranny of the workplace. But, for workers’ 
democracy to take root, the institu- 
tionalization of conflict and the subordina- 
tion of technical advice to collective choice 
at the workplace level has to be paralleled 
by an enlargement of democracy in the na- 
tion. Without expanded conflict and partici- 
pation in national government and in plan- 
ning or regulatory agencies, workers’ con- 
trol becomes the occasion for another 
politics of corporatism when it does not 
remain a cover up for bureaucratic manipu- 
lation. Conversely, without democrac¥ in 
the enterprise, the despotism of private 
power and technical expertise over every- 
day life remains unbroken. It is essential to 
a democratic production system that the 
relationship between the enterprise and 
each level of government be regulated not 
by the allocation of absolute property 
rights, but by the distribution of complex 
entitlements of dissent, participation, and 
access to jobs, markets, and capital. This 
means that, as capitalist property rights in 
large-scale enterprise are phased out, rights 
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of decentralized decision making and 
market exchange are acquired by workers 
themselves. But it also means that limits 
are set on the distribution of productive 
capital as wages, on the size of enterprises, 
and on the extent to which profits and in- 
vestments can be used to control other 
people’s labor in other firms. 

Again, community in the setting of work 
must signify the democratization of mutual 
burdens and vulnerabilities as a basis for 
shared concerns if it is not to come down to 
an attempt by bosses or bureaucrats to en- 
noble power through a pretense of together- 
ness. 

A society that has ceased to deal with the 
problem of power through the allocation of 
absolute property rights and that has rid it- 
self of its obsession with the contrast 
between contract and community is not a 
society that merely projects existing com- 
munal and democratic ideals into unfamiliar 
terrain. For when the ideals come unstuck 
from their traditional contexts, they must 
be re-imagined. The realms of democratic 
conflict, communal solidarity, and techni- 
cal hierarchy will overlap rather than op- 
pose each other once they have been 
allowed to find new meanings and applica- 
tions. 

Economics as it now exists is incapable 
of understanding either the deep realities of 
the corporatist style of politics and 
economy or the conditions and conse- 
quences of its reformation. Its inadequacies 
in this regard come from two sources: the 
nature of its method as a science and the 
character of its practical relation to power. 

The crucial point about method is what to 
make of the struggle for generality and for- 
mality in economics in the course of its 
passage from classical political economy to 
the marginalist theory of general equili- 
brium and from there to a still more 
overarching theory of maximizing be- 
havior. It is a mistake to attack the science 
that has emerged from this line of develop- 
ment because it relies on simplifying 
assumptions or reaches counterintuitive 
results or searches relentlessly for new 
modes of formal analysis. All these may be 
among the wounds that bold and rigorous 
thought is entitled to inflict upon the preju- 
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dices of common sense for the sake of 
surprising insight. If it is rue that this for- 
malized economics was forged partly in 
response to the socialist ettack on political 
economy, it is also true that it partly suc- 
ceeded in creating a science that can be 
used by anyone whose ambitions and 
curiosity are sufficiently modest. 

The central vice in this neoclassical 
theory lies rather in having been seduced 
and corrupted by too prmmitive a concep- 
tion of rational order. Tris fall into meth- 
odological sin manifests self in two com- 
plementary ways. 

First, it shows up in the inability to carry 
through a sustained irterplay between 
theoretical analysis and empirical dis- 
covery. As long as the actual complicated 
facts of work and exchanse are an occasion 
for relaxing independen ly held assump- 
tions or for judging departures from 
preconceived standards of allocational 
efficiency rather than a subject for cumula- 
tive causal theorizing, economics as a 
science is condemned to 2ternal infancy. It 
will be made up of exp.anatory schemes 
that are relatively immune from the 
interesting paradoxes of the historical 
world and of factual obs2rvations that are 
random and ad hoc wi-h respect to the 
theoretical machines into which they are 
fed. Such a science cannot grow, and its 
precocious virtuosity in formalization must 
be followed by a temible sterility of 
substantive insight. 

The reverse side of the same failing lies in 
a central ambiguity that runs through the 
related concepts of maximization, effi- 
ciency, and rationality. Is there a hollow 
and tautologous notion of maximizing ra- 
tional decision that means no more than 
pursuing your aims whatever they are in the 
world whatever it’s like” Or must we read 
into the concept of rationality a much nar- 
rower set of assumptions about the free- 
flow of resources, the determinants of 
conduct, and the translatability of 
inequalities of power and disagreements of 
purpose into the languaze of material ex- 
change? If the former, economics cannot 
rise above tautology except by the dan- 
_ gerous and undisciplined expedient of re- 
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laxing assumptions. If the latter, however, 
economics is tied down to constricting 
normative and empirical premises from 
whose hold it had rightly tried to escape 
and with whose truth it is congenitally 
unprepared to deal. 

The task, then, is to imitate classical 
political economy in this respect: that 
theories of exchange must be folded back 
into theories of power and perception. 

The other major way in which economics 
has become an obstacle to understanding 
and to change can be inferred, once again, 
from the contrast with classical political 
economy. The heart of the program of the 
classical economists lay neither in a mere 
hope of collective material improvement 
nor just in an attachment to individual au- 
tonomy, but rather in a vision of historical 
opportunity. The relative withdrawal of 
class and corporatist privileges appeared to 
leave an Open space in society, a space in 
which reason and labor could reach new 
heights of invention. Even when the 
classical economists toadied to the great, 
their ideas had power and authority be- 
cause these doctrines were inspired by a 
generous image of unrealized human possi- 
bility. In its acceptance of this inspiration, 
political economy was not confusing 
description and evaluation; it was tacitly 
acknowledging that to understand a form of 
life is to prefigure its hidden possibilities of 
transformation. 

The open space on which the classical 
economists pinned their hopes seems much 
smaller to us than it seemed to them; and 
the area left vacant by the crack in class 
coercion and institutional discipline to be 
densely overlaid by a new fatalism of 
stalemate, distrust, and despair. Without a 
true practice of science and a transforma- 
tive imagination, economics must kneel 
down before this latter-day apparition of 
fate as a reality that it cannot change and 
a mystery that it cannot grasp. Despite the 
seeming agnosticism of its methods and 
assumptions, economics will then become a 
metaphysic for solid operators, a coat of 
armor for the prudent and the passive, and 
a hocus-pocus in the vestibule of power. 
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CHANGES IN CONSUMER PREFERENCES 


Endogenous lastes in Demand and 
Welfare Analysis 


By ROBERT A. POLLAK* 


Economists have traditionally been sus- 
picious of changing tastes, and a profes- 
sion’s intellectual tastes change slowly. 
Nevertheless, it is time to reconsider the 
conventional wisdom that tastes are none of 
our business. 

Those who favor incorporating taste 
formation and change into economic analy- 
sis fall into two groups whose intersection 
-is almost empty. One is primarily interested 
in the welfare implications of changing 
tastes, the other in the analysis of house- 
hold behavior. John Kenneth Galbraith 
(1958, chs. 10, 11) provides an articulate 
statement of the welfare view. “Radical” 
economists of both Marxist and non- 
Marxist persuasions also reject the notion 
that the formation of tastes is outside the 
province of economics or else deny that 
economics can be separated from the other 
social sciences (see, for example, Herbert 
Gintis). But the recent impetus to incor- 
porate taste formation and change into 
economic analysis has come primarily from 
those interested in household behavior 
rather than welfare, and the principal focus 
of this work has been empirical demand 
analysis. In Section I, I discuss the sub- 
stantial progress which has been made re- 
cently in incorporating changing tastes into 
both theoretical and empirical demand 
analysis. 

Taste formation and change pose more 
dificult problems for welfare analysis. 
Variable tastes undermine the normative 
significance of the fundamental theorem of 
welfare economics which asserts (in a pre- 
cise sense and under fairly stringent as- 
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sumptions) that in competitive equilibrium 
everyone gets what he wants, subject to the 
constraints imposed by technology, re- 
sources, and the satisfaction of the wants of 
others. However if tastes are sufficiently 
malleable, then this may be no more than a 
corrollary of the more general proposition 
that people come to want what they get. I 
discuss the welfare issues briefly in Sec- 
tion II. 


J. Taste Differences and Taste Change 
in Demand Analysis - 


Taste differences among households as- 
sociated with differences in their demo- 
graphic characteristics have long been a 
mainstay of the analysis of household bud- 
get data, but specifications of taste forma- 
tion and taste change have only recently 
come to play a role in the analysis of time- 
series data. The economist’s traditional 
reluctance to investigate taste change is well 
expressed by Milton Friedman. After dis- 
cussing the relative nature of human wants, 
he writes: 


Despite. these qualifications, eco- 
nomic theory proceeds largely to take 
wants as fixed. This is primarily a case 
of division of labor. The economist has 
little to say about the formation of 
wants; this is the province of the psy- 
chologist. The economist’s task is to 
trace the consequences of any given set 
of wants. The legitimacy of and justifi- 
cation for this abstraction must rest ul- 
timately, in this case as with any other 
abstraction, on the light that is shed 
and the power to predict that is yielded 
by the abstraction. [p. 13] 
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Although Friedman expresses the dom- 
inant view, three points should be noted. 
First, his strictures apply to taste formation 
and taste change, not tc taste differences: 
thus, the use of demograrhic characteristics 
in the analysis of household budget data 
does not violate his dictum. Second, Fried- 
man recognizes that taxes are not really 
fixed and, by implicaticn, that they are 
endogenous to the sociceconomic system. 
Nevertheless, he is willing to forego descrip- 
tive accuracy, arguing tkat taste formation 
and change are not the economist’s business 
and that their study should be left to the 
psychologists. However he regards the 
proper test of the validit, of this division of 
labor as its power to predict. This is an 
essential point, because the recent impetus 
to treat taste formation and change has 
come largely from empir.cal demand analy- 
sis. Finally, Friedman’s. argument presup- 
poses that we are excusively concerned 
with “positive econom.cs’’; whether this 
division of labor betwæn economics and 
psychology is appropriate for welfare analy- 
sis is a distinct issue which Friedman’s argu- 
ment does not address. 

George Stigler and Cary Becker appear 
` to take the more extrems position that eco- 
nomic analysis should aot only shun taste 
formation and change but also taste dif- 
ferences. They rightly abject to invoking 
taste differences and tase change as a deus 
ex machina to “explain” whatever we can- 
not otherwise explain; kut they do not take 
an equally critical view of attributing ob- 
served differences in or >hanges in behavior 
to unobserved differences in or changes in 
household technology. Whether one ac- 
counts for the observa ion that “...expo- 
sure to good music increases the subsequent 
demand for good music ..”’ (p. 78) in terms 
of taste change (as I wculd) or in terms of 
the accumulation of mu.ic capital (as Stigler 
and Becker do) is a mater of semantics, not 
substance. There is nc more explanatory 
power in a householc production model 
which postulates the aczumulation of a spe- 
cific but unobservable “consumption cap- 
ital” (for example, “music capital,” p. 79) 
than in a habit formation model of the type 
proposed by Richard S one (1954, 1964a,b), 
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Hendrick Houthakker and Lester Taylor, 
the author (1970), or Louis Phlips (1972). 

There are a number of ways to incorpo- 
rate taste change into the analysis of house- 
hold behavior. The initial choice is between 
specifications which make taste change ex- 
ogenous to the socioeconomic system (for 
example, a time trend on some of the 
parameters of the demand equations) and 
those which make it endogenous. I shall 
discuss two specifications of endogenous 
tastes, habit formation, and interdependent 
preferences.! 

Habit formation can be incorporated into 
demand analysis by postulating that a 
household’s preferences depend on its own 
past consumption.’ I shall discuss only the 
“one-period lag’ specification of habit 
formation (i.e., tastes depend only on con- 


!Two other types of endogenous tastes are those in- 
fluenced by advertising or by prices. Galbraith has 
emphasized the ability of producers to manipulate 
consumers through advertising. Characterizing his 
own work, he writes, “The surrender of the sovereignty 
of the individual to the producer or producing organi- 
zation is the theme, explicit or implicit, of two books, 
The Affluent Society ... and The New Industrial State” 
(1970, p. 471). For a discussion of advertising and ref- 
erences to the literature, see Richard Schmalensee 
(ch. 4). Preferences for goods may depend directly on 
prices because people judge quality by price or be- 
cause a higher price enhances “snob appeal.” For a 
discussion of the implications of price dependent pref- 
erences and references to the literature, see the author 
(1977). 

2Stone (1954, p. 522) first suggested that habit for- 
mation could be incorporated into demand analysis by 
allowing some of the parameters of the linear ex- 
penditure system to depend on past consumption; he 
implemented his own proposal in his 1964a,b articles. 
Houthakker and Taylor proposed and estimated a 
model in which past consumption influenced present 
consumption patterns through a “state variable” 
whicR they interpret as a “psychological stock” of 
habits. In their second edition, they showed how their 
dynamic demand functions could be obtained from 
utility maximization. Various theoretical models of 
habit formation are investigated in W. M. Gorman; 
Maurice Peston; the author (1976b); Carl von Weiz- 
sicker; Wilhelm Krelle; Wulf Gaertner; Constantine 
Lluch; Michael McCarthy; Phlips (1974, chs. 6, 7, 
and 10); Ahmad El-Safty (1976a,b); Peter Hammond; 
Nico Klijn. Empirical investigations based on various 
specifications of habit formation include the author 
and Terence Wales; Wales; Phlips (1972); Murray 
Brown and Dale Heien; Taylor and Daniel Weiserbs; 
Richard Boyce; Marilyn Manser. 
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sumption in the previous period), but a spe- 
cification which assigns declining geometric 
weights to all past consumption is equally 
tractable. With the one-period lag specifica- 
tion, we denote the household’s preference 
ordering in period t by R(Q,_,), where Q, is 
the consumption vector for period t. The 
statement QO7R(O,_,)O’ means that the 
household finds Q? at least as good as Q? 
given the consumption history O,_,. The 
“short-run demand functions” are denoted 
by QO, = ACP,,4:,Q:-1), where P, is the 
vector of prices p; in period t and m, is total 
expenditure in period t. The “long-run de- 
mand functions” Q = H(P;yu) are defined 
to be the steady-state solution to the short- 
run demand functions: H(P,yu) = h[P, m, 
H(P, p)). 

For example, the familiar Klein-Rubin 
linear expenditure system 


h'(P, u) 
Da, = I 
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is generated by the direct utility function 
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U(Q) 2 a, log (qx — bx); 


a; > 0, (q; — b;) > 0, Da, = | 


For this demand system a particularly simple 
specification of habit formation is one in 
which the b’s depend linearly on consump- 
tion in the previous period. Under this 
specification, the utility function becomes 


UQ; Qi) = 2, alog (gu — bž 
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Xar =] 


and the corresponding short-run demand 
functions are given by 
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Interdependent preferences—that is, pref- 
erences which depend on the consumption 
decisions of others—have received little 
attention from economists.? The intrinsic 
difficulty is that everything depends on 
everything else: A’s tastes depends on B’s 
consumption, and vice versa, so their equi- 
librium consumption patterns must be de- 
termined simultaneously. But this difficulty 
can be avoided by following the tack taken 
in the habit formation literature: A’s pref- 
erences are assumed to depend on B’s past 
consumption, and vice versa. This specifica- 
tion seems to capture the essence of in- 
terdependent preferences, although the 
short-run demand functions are not simul- 
taneously interdependent. In the long run, 
everyone’s preferences depend on everyone 
else’s consumption, so we are led to con- 
sider per capita consumption patterns for 
the entire society as well as individual de- 
mand behavior. Although habit formation 
and interdependent preferences imply dif- 
ferent patterns of individual behavior, the 
per capita demand functions implied by 
some specifications of interdependent pref- 
erences are indistinguishable from those im- 
plied by certain specifications of habit 
formation. 


Il. Taste Change and Welfare Analysis 


Welfare comparisons require a different 
interpretation of preferences than demand 
analysis. In demand analysis the objects of 
choice are vectors of private decision vari- 
ables Q, and preferences over them depend 
on a vector of predetermined “‘state vari- 
ables” Z; we call such a preference ordering 


3The post-Veblen literature on interdependent pref- 
erences begins with James Duesenberry’s well-known 
book; Robert Clower points out some difficulties in 
Duesenberry’s formulation. Harvey Leibenstein (1950) 
and S. J. Prais and Houthakker (ch. 2) discuss inter- 
dependent preferences, but the subject appears to have 
been dormant from the mid-1950’s until the early 
1970’s when it was taken up by Krelle; Gaertner; the 
author (1976a); Hiroaki Hayakawa and Yiannis 
Venieris. The exposition in the text follows the author 
(1976a). Models of taste formation also play a major 
role in the analysis of fertility. See Richard Easterlin 
(1973, 1976); Easterlin, the author, and Michael Wach- 
ter; Leibenstein (1975, 1976), 
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“conditional.” For example, with simul- 
taneous interdependent preferences, the 
private decision variables are goods con- 
sumed by the individual and the state vari- 
ables are everyone else’s current consump- 
tion. We denote the individual’s conditional 
preference ordering by R(Z) and interpret 
the statement O07 R(Z) QO’ to mean that Q? is 
at least as good as Q’ when other people’s 
consumption is given by Z. Since the indi- 
vidual takes other people’s consumption as 
fixed, demand analysis need never ask how 
an individual would choose between alter- 
natives which differ with respect to other 
people’s consumption; hence, conditional 
preferences are an adequate foundation for 
demand analysis. 

Welfare analysis must compare the indi- 
vidual’s well-being in alternative situations 
which differ with respect to the state vari- 
ables as well as the private decision vari- 
ables. For example, we might ask whether 
the individual is better off in the status quo 
or an alternative situation in which his con- 
sumption is 10 percent higher while every- 
one else’s is 20 percent higher. This com- 
parison cannot be based on conditional 
preferences but requires a framework in 
which the objects of choice include other 
people’s consumption as well as his own. In 
general, welfare analysis requires us to rede- 
fine the objects of choice to include not only 
the private decision variables but also the 
state variables which, from the standpoint 
of conditional preferences, are predeter- 
mined. We call an ordering over such an 
augmented set of alternatives an ‘‘uncondi- 
tional preference ordering,” and denote it 
by R: the statement (Q0%,Z7)R(Q°,Z°) 
means that the individual finds (Q%,Z") at 
least as good as (Qt, Z). The additional in- 
formation contained in the unconditional 
preference ordering is irrelevant to demand 
analysis, but for welfare evaluation it is in- 
dispensable. 

The state variables may be the indi- 
„viduals own past consumption (habit 
formation) or the consumption of others 
(interdependent preferences). They may be 
environmental variables (for example, cli- 
maticconditions or pollution), health states, 
or goods or services provided by the gov- 
ernment (for example, highways, schools, 
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recreational facilities). Or they may be 
socioeconomic variables or demographic 
variables, such as the number, age, and sex 
of the children in a family. In all of these 
cases, conditional preferences provide a 
foundation for analyzing the effect of the 
state variables on market behavior, but wel- 
fare analysis requires unconditional pref- 
erences. For example, the effect on an indi- 
vidual’s welfare of a 20 percent increase in 
everyone else’s consumption cannot be in- 
ferred from its effect on his consumption 
pattern. ` 

Unconditional preferences are necessary 
for welfare analysis, yet they cannot be in- 
ferred from market behavior or any other 
conditional choices. How, then, might they 
be discovered? In some cases, we can ob- 
serve the individual’s unconditional choices, 
although these are not market choices. For 
example, with interdependent preferences 
we might infer an individuals uncondi- 
tional preferences from his willingness to 
support alternative redistributional tax and 
transfer schemes. Otherwise, the problem of 
identifying unconditional preferences has 
much in common with that of making inter- 
personal comparisons of well-being.’ 


4On welfare evaluation with changing tastes, see 
John Harsanyi; Franklin Fisher and Karl Shell; von 
Weizsäcker; the author (1976b). The distinction be- 
tween conditional and unconditional preferences is de- 
veloped in my 1976a and 1977 articles. On interper- 
sonal comparisons, see Amartya Sen (pp. 13-15) and 
Kenneth Arrow (pp. 224-25). 
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Stochastic Properties of Changing Preferences 


By EDGAR A. PESSEMIER*™ 


This discussion of the dynamics of 
preference and choice is based principally 
on the research work of psychologists and 
marketing scholars. Psychologists have ad- 
vanced a number of useful theories of indi- 
vidual perceptual and affective processes, 
and tested these theories in a variety of ex- 
perimental settings. On the other hand, 
marketing scholars have been interested in 
formulating efficient marketing strategies; 
marketing efforts that must be directed to 
groups of individuals. Therefore, aggregate 
measures such as store traffic counts or 
product sales are the principal subjects of 
their investigations. 

It is not surprising to find psychologists 
interested in the applied implications of 
their theories or to find marketing investiga- 
tors concerned about theories of individual 
behavior which can provide additional 
insight into aggregate behavior. The work 
of J. Douglas Carroll and Paul Green 
illustrates productive collaboration based 
on these common interests. Although 
Kevin Lancaster’s work has extended the 
deterministic theory of consumer demand, 
it is Surprising to note the minor role played 
by economists in expanding Knowledge 
about individual choice behavior or about 
strategy formulation by individual firms. In 
large part, this condition is due to the 
absence of a strong empirical/experimental 
tradition in economics and to the 
economists’s preoccupation with aggregate 
data bearing on very broad policy ques- 
tions. 


I. Some Basic Concepts 


The easiest way to look at individual 
preference and choice is to start with three 
basic concepts: evoked sets; preceptions; 
preferences. 


*Purdue University. 


A. The Evoked Set 


In any particular choice situation, an 
evoked set includes those objects of choice 
which are considered by an individual prior 
to actively engaging in a choice decision. It 
is useful to think of this set as the ‘planning 
stage” object set. In some respects, it is 
analogous to Henri Theil’s planning stage 
decision variable set. Brian Campbell has 
discussed determinants of the evoked set 
and the concept has been applied in a 
number of marketing research studies, 
usually in the form of various measures of 
awareness. The latter measure may 
concern either objects or the properties of 
objects. 

The evoked set usually varies from indi- 
vidual to individual, and from one occasion 


.to another. Also, the evoked set typically 
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contains only a small fraction of the objects 
found in the associated market. Finally, 
G. A. Miller notes that an evoked set rarely 
contains more than ten objects. 


B. Perceptions 


An individual’s preceptions of an object 
defines his or her beliefs or judgments 
about the properties of the object. These 
beliefs may concern simple objectively 
measurable properties such as weight or 
brightness or an abstract composite, such 
as similarity. In a market context, subjec- 
tive properties such as sportiness, safety, 
reliability, and value tend to be of greater 
interest. These latter characteristics often 
summarize how a group of related design 
attributes are internalized by an individual. 
Perceptions of objects’ determinant at- 
tributes occupy a central role in various 
unfolding or joint space models of indi- 
vidual choice behavior (see Green and 
Vithala Rao; Green and Yorham Wind; the 
author, 1977). These latter attributes 
influence preference and vary noticeably 
from object to object. 
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Generally, beliefs about objects change 
slowly and are more widely shared than 
preferences for objects. Nevertheless, per- 
ceptions of an object vary from individual 
to individual and from occasion to occa- 
sion. The literature in psychophysics 
reports on a vast body of experimental evi- 
dence concerning the variability of indi- 
vidual judgments about objects (see R. Dar- 
rell Bock and Lyle Jones; Clyde Coombs; 
Warren Torgerson). Among the earliest and 
best known theoretical treatment of this 
variability is L. L. Thurstone’s Law of 
Comparative Judgment and the related con- 
cepts of discriminal dispersion. 


C. Preference 


An individual’s preferences for objects 
define each object’s relative appeal. An in- 
dividual’s probability of choosing an object 
on the next choice occasion is strongly 
associated with these predispositions. A 
large empirical literature has been built on 
the early theoretical work by R. A. 
Bradley, M. E. Terry and R. Duncan Luce 
(see Bock and Jones). More recently the 
focus has been on the functional relation- 
ship between an individual’s perceptions of 
the objects’ determinant attributes and af- 
fective judgments. The latter judgments 
flow from an  individual’s evaluative 
process operating in the context of his or 
her personal needs and resources (see the 
author, 1977, 1974). 

Manifest preference has been used to 
predict choice in a wide range of market re- 
lated choice situations. Although the 
measurement methods and theoretical 
models have varied greatly, many models 
employ the deviation of an object from an 
ideal level of the attribute as the de- 
terminant of preference (see Green and 
Rao; Green and Wind; the author and 
William Wilkie). Some controversy has sur- 
rounded the question of attainable predic- 
tive: accuracy, but little support can be 
found for treating choice as a fully rational 
deterministic process. Furthermore, the 
relative nature of preference and choice has 
been convincingly demonstrated. The 
number and character of the choice objects 
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being considered strongly influences 
manifest preference and choice. Carroll; 
David Bell, Ralph Kenney, and John D.C. 
Little; Luce; and the author have discussed 
this subject from somewhat different points 
of view. 

Finally, preferences vary from individual 
to individual and from one occasion to 
another. This latter variability may be due 
to changing content of the evoked set, 
changing perceptions of objects in the 
evoked set, changing affective weights 
assigned to the attributes of objects, and to 
changes in the individuals needs and 
resources. 


D. Summary 


The above discussion and the weight of 
current evidence support a dynamic view of 
preference and choice. In general, it is a 
hierarchical view that flows from aware- 
ness, comprehension, and evaluation to 
choice. Changes in the first three elements 
tend to induce changes in choice. Further- 
more, this perspective is strongly sto- 
chastic, suggesting that individual choice 
on any single choice occasion cannot be ac- 
curately predicted under steady-state con- 
ditions. The perturbing influences of the 
‘‘neglected variables” related to a specific 
purchase are often very influential and 
difficult to ignore, particularly in choice sit- 
uations where object preferences are 
weakly structured. Unfortunately, it is 
nearly impossible to effectively measure 
and incorporate these situational variables 
in a formal model. Even if these variables 
could be disregarded, selection on the next 
purchase occasion can seldom be predicted 
with satisfying accuracy. Aggregate predic- 
tions across individuals or occasions, 
however, can accurately forecast the share 
of choices received by various objects (see 
the author et al.). 

Finally, Theil’s notion about the planning 
stage and the implementation stage may be 
adapted to fit the above choice context. In 
this case, tradeoffs can be made between 
the expected utility from the prior evalua- 
tion stage and flexibility of decision at the 
time of choice (as influenced by the 
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neglected variables). Although more will be 
said at a later point about both the sources 
and -value of the variable nature of indi- 
vidual choice behavior, at this point it is 
worth emphasizing that even if the dynamic 
and stochastic elements could be 
eliminated, which they cannot, it seems 
quite clear that it would be unwise to do so 
(see the author, 1975). 


II. Models of Preference and Choice 


As noted earlier, a number of formal 
spacial models of individual choice be- 
havior have been developed that incorpo- 
rate differences in the affective processes 
of individuals and the different properties 
of choice objects (see Carroll; the author 
and Wilkie; Amos Tversky). Marketing 
scientists have converted these approaches 
into useful predictive models that jointly 
represent the effects of each market seg- 
ment’s particular needs and each firm’s 
product and communications strategy. By 
making proper allowance for the observed 
heterogeneity of demand within a product 
category, these models can help a firm 
respond with a uniquely suitable competi- 
tive set of products and associated market- 
ing programs. 


A. Basic Structure 


The structure of the above models calls 
‘for locating objects (products) in a per- 
ceptual space spanned by a modest number 
of relatively independent components that 
can be computed from the perceived posi- 
tions of products on their underlying de- 
` terminant attributes. These latter attributes 
are closely associated with real degign 
‘variables and may be manipulated to 
influence both product perceptions and 
cost. An alternative way to analyze the in- 
dependent composite attributes that span 
the perceptual space is to specify these 
characteristics, for example, sportiness and 
operating economy, in a separate study. 
Then each characteristic can be judged or 
treated as a dependent variable in a linear 
model design to explain the level of: each 
product on each characteristic in terms of 
the constituent attributes. However a. 
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reduced space representation of choice ob- 
jects may be developed, it becomes a joint 
space when product preference measures 
are used to assign a (most preferred) loca- 
tion to each (preference homogeneous) 
market segment. It is convenient to think of 
this joint space as a market map since it 
contains all the basic information needed to 
analyze the strategic actions available to 
firms that compete in relatively mature 
markets. ea 


autin, 


B. Çhanging Structure 


The market-map model.is less useful in 
cases where customer product knowledge 
is very. weak or just developing around an 
innovative product or product category. In 
the latter case, awareness of both the 
product(s) and its (their) determinant at- 
tributes will increase as the adoption 
increases. When a product or product class 
is very new, individuals who indicate the 
product is in their evoked set or who are 
willing to judge the properties of the 
product may do so less from real 
knowledge than from a desire to.supply the 
investigator with data. In other words, 
early in the adoption process the principal 
questions concern the initial responses at 
low knowledge levels, the attainable levels 
of knowledge, the rate and type of 
knowledge that is likely to be transmitted, 
and the effectiveness of various efforts to 
influence the rates of change and the at- 
tainable levels of knowledge. Under these 
conditions, it would be useful to have a 
market-mapping method which analyzes 
the changing awareness of individuals 
about products and their determinant at- 
tributes. One possibility: currently being ` 
investigated involves mapping contingency 
data (yes-no judgments about product at- 
tributes) for each market segment at 
various points during the adoption process. 
Following Paul Ries, this approach builds 
on the theoretical contributions of J.P. 


_Benzécri. Other models and measurements. 


can be suggested. The main point is that 
formally introducing the effects of time de- 
pendent changes in the perceptual and/or- 
affective process can greatly enhance the 


value of market-mapping methods. 
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C. Summary 


The rapid development of models of 
preference during the past several decades 
‘has greatly increased understanding of indi- 
vidual preference and choice behavior and 
greatly enriched the analysts understanding 
of market behavior. The associated 
analytical methods and planning algorithms 
are being actively evaluated by applied re- 
searchers and tested in real market condi- 
‘tions. The diagnostic and predictive quality 
of these models will improve as applied re- 
searchers learn which sampling, measure- 
ment, and analytical techniques are re- 
quired in various situations. 

At a more fundamental level, experience 
and further development can be expected 
to yield relatively accurate predictions of 
aggregate choice and sales behavior. In this 
process, analysts should not lose sight of 
the inherent and substantial dynamic and 
stochastic components of individual market 
choices. Careful attention should also be 
given to understanding the heterogeneity of 
preferences within each population under 
study. . 

Since uncertainty, change, and unique- 
ness are important aspects of buyer and 
seller behavior, it is useful to explore 
several factors which may encourage these 
modes of behavior. The following dis- 
cussion emphasizes potential biological and 
psychological explanations. 


iil. Uncertainty, Change, and Uniqueness 


Market choices involve risk for the deci- 
sion maker. This risk can be reduced by 
collecting additional information but the 
cost of information and the amount of resi- 
dual uncertainty are usually high. These 
conditions encourage the use of behavioral 
information strategies as well as analytical 
search strategies. As M. J. Klingsporn and 
Jacques Monod have argued, behavioral 
strategies predominate in nature. They lie 
behind the dynamics of adoption for all liv- 
ing entities. In the face of an uncertain fu- 
ture, varied responses are essential. Out of 
this variety, the new environment identifies 
' viable behavior. 


CHANGES IN CONSUMER PREFERENCES 383 


A. Market Risks and Responses 


Conditions in the market place parallel 
those encountered by living systems. 
Sellers cannot fully anticipate how 
products will be received by resellers and 
consumers. Varied product forms are 
frequently offered to learn about the de- 
mands of various groups. As a further pro- 
tection against market uncertainties, a firm 
may seek a larger, more diverse clientele to 
reduce the cost of failure with a single 
group of buyers. In part these actions are a 
game against competitors and the market 
environment. In another sense they are an 
efficient information strategy for examining 
the effectiveness of actions in regions ad- 
jacent to those that have been cxploreg by 
current experience. 

Individual customers face information 
problems that are not unlike those faced by 
sellers. They are never sure that any 
purchase will be the best choice. If a satis- 
factory product is repeatedly purchased, 
the individual slowly loses the capacity to 
judge the product's relative desirability. 
The buyer, like the seller, needs a be- 
havioral strategy as well as an analytical 
search strategy. A degree of randomness 
or experimentation is, called for. The most 
suitable level is determined by the rate at 
which habituated behavior becomes dys- 
functional. This latter rate depends on how 
fast and to what extent market offerings 
and individual needs shift. 

Varied, possibly random, responses by 
buyers and sellers impose real risks but _ 
they are a strong defense against 
progressive obsolescence. Ill-understood, 
volatile, risky conditions call for more 
intense, carefully considered exploratory 
behavior and faster response time. Less ex- 
ploration and slower response times are ap- 
propriate for more stable, better under- 
stood situations. 


B. Market Diversity 


Investigators in many fields have ob- 
served that increased diversity implies 
greater energy requirements (see Kenneth 
Watt, 1973, 1974). In an economic context, 
increased specialization and scale can 


384 AMERICAN ECONOMIC ASSOCIATION 


reduce energy consumption. In a period 
when energy conservation is becoming a 
serious national concern, there is likely to 
be a growing impulse to limit the varied 
responses of buyers and sellers. For the 
reasons noted above, such a policy will 
increase the potential obsolescence of the 
smaller, more stable collections of choice 
objects and more limited purchase 
repertoires of buyers. 

Restricting the number of choice objects 
or the speed with which they are replaced 
with new versions has another unfavorable 
effect. Individuals need distinct collections 


of personal property to establish their indi- ` 


viduality and social identity. Furthermore, 
Howard Fromkin observed that most 
people enjoy variety in possessions as 
much as they do in the arts and personal life 
styles. The individual’s need for variety ac- 
counts for some of the observed contrasts 
in the attributes of objects chosen on ad- 
jacent purchase occasions. 


C. Summary 


Individual preference behavior is highly 
varied and choice behavior cannot be easily 
predicted on any given purchase occasion. 
These observations do not flow from irra- 
tional behavior, faulty measurement or im- 
perfect model building. A varied choice 
repertoire can be attributed largely to the 
adaptive characteristics and social needs of 
the species. Instead of ignoring or demean- 
ing these inconvenient facts of life, their 
economic effects should be examined with 
care. 
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On the Study of Taste Changing Policies 


By T. A. MARSCHAK* 


To enter the field of taste changes one 
ought to find danger exhilarating. The perils 
are extreme. First, the very ground threat- 
ens to fall away at one’s feet: the economist, 
as policy adviser, is supposed to seek effi- 
ciency, but whether a given policy is eff- 
cient depends upon the preferences of those 
affected, and those preferences may depend 
in turn on policy. Second, if one continues 
to believe that even in a world of change- 
able tastes the foundation for policy and 
prediction has to be a theory of individual 
rational choice, then one risks turning Eco- 
nomic Man into a complex monster of cal- 
culated schizophrenia, who chooses or 
manipulates future mutations of himself. 
Third, and most alarming of all, one risks 
discovering that true progress in this field 
means entering long-forbidden territory; ex- 
ploring the structure of human contentment 
from the inside; searching beyond the hints 
about what people want that are given by 
the old familiar economic observables 
(prices, incomes, and quantities demanded); 
and becoming at last full and active part- 
ners with “behavioral scientists,” unrigor- 
ous as they may be, shaping their work as 
well as learning from it. 

Love of danger aside, motivation for the 
field mounts and it has, indeed, grown sur- 
prisingly in a few years. At least three major 
policy issues have to do with taste changes. 
First, if there are indeed important non- 
renewable resources, then it becomes crucial 
to determine how present consumption of 
the resource, and policies which discourage 
it, affect future tastes. Second, if one feels 
that advertising, education, and mass media 
are all taste altering, and their use of re- 
sources a policy matter, then assessing al- 
ternative policies (one policy is leaving 
everything alone) means studying how 
tastes change. 

A third issue is dificult and touchy. That 
is whether, in a developed economy, a 
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massive shift by many people in the way 
they choose to use their time, a shift to- 
wards “‘leisure’’ and away from the ex- 
change of time for purchased goods, means 
a gain or a loss in social welfare. This issue 
seems to lie at the core of popular debates 
about “lowered aspirations” or (a recent 
slogan) “voluntary simplicity” or the con- 
tention that “small is beautiful.” Some 
claim that such a shift is actually under way 
in American society and that it would in 
any case be some sort of national salvation. 
Others claim there are no serious signs of 
such a shift and that it would in any case be 
a national (even worldwide) disaster. It is 
often a loose emotional debate, lacking a 
middle ground. 

Not all economists have ignored the 
issue. It appears prominently in the so- 
called growth/no-growth controversy, to 
which the latest contribution is E. J. 
Mishan’s impassioned new book: growth as 
traditionally measured cannot, we are told, 
achieve the good life; a change in the way 
individuals use their time may achieve it. 
Staffan Linder argues that since time is re- 
quired to consume the products of ever 
more productive working hours, an indi- 
vidual’s “spare” time—neither working 
time nor goods-consumption time—may be 
squeezed away and contentment dimin- 
ished; a taste shift toward spare time and 
away from goods might resolve the di- 
lemma. Tibor Scitovsky’s recent innovative 
book uses findings from motivational psy- 
chology to. start categorizing basic satis- 
factions which people derive from goods 
and activities, and to start exploring why 
some societies appear better at transform- 
ing time into contentment than other socie- 
ties. 

I shall focus on the last of the three com- 
plex slippery policy issues to explore how 
the taste change literature tells us to study 
it. Suppose we take seriously the most 
primitive family of static models which per- 
mits one to ask precise questions about the 
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welfare effect of policies that cause many 
people to shift from “goods” to leisure, in- 
cluding policies that appear to change 
tastes directly. 


I. Leisure vs. Goods Policies 
in a One-Person Economy 


We begin with the simplest model of all: 
a one-person economy—Crusoe—with a 
single produced commodity (called goods). 
The twenty-four hours in a day are to be 
divided between leisure and. goods produc- 
tion. There is a production function h; 
t hours of time not devoted to leisure yields 
h(t) units-of goods. We are concerned with 
Crusoe’s preferences over alternative daily 
goods-leisure combinations and with poli- 
cies that might affect these preferences. 
There are only two periods and a policy is 
applied in period l; if it affects Crusoe’s 
tastes at all, then it affects them in period 2. 
Assume that 1) Crusoe is the traditionally 
careful utility maximizer and 2) while in 
period | he may be indifferent to his fate in 
period 2, yet he always knows what his 
period 2 preferences will be. 

Then there are three Crusoes—A, B, and 
C-—-whose views might be considered in 
recommending a policy: A is Crusoe in 
period 1; B is Crusoe as he would be in 
period 2 if the policy were adopted, given 
the choices A would then make in period 1; 
C is Crusoe as he would be in period 2 if the 
policy were not adopted. One finds in the 
literature various views as to who needs to 
“accept” the policy—to find himself no 
worse off under the policy than without it— 
before it can be judged an improvement. 
One view is that A and B should accept (see 
Burton Weisbrod, reinterpreted in the 
present context). A second view (see 
Menahem Yaari, reinterpreted) is that the 
utility of B and C should be meaningfully 
comparable, A should accept the policy, 
and B’s utility under the policy should be 
higher than C’s without it. A third view (see 
C. Christian von Weizsäcker), confined to 
“endogenous” taste changes, is that B’s 
acceptance alone matters’ provided that 


under the policy he makes a steady-state | 


choice—a choice he would repeat in a third 
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period, if there were one. According to a 
fourth view (see von Weizsäcker, general- 
ized), B should find his best choice after the 
policy to be better than A’s choice was with- 
out it. 

A truly cautious judge would, in the spirit 
of ordinalist welfare economics, reject all 
these viewpoints, since some of them re- 
quire ‘“‘intrapersonal’” comparisons and 
none require acceptance of the policy by C, 
the person whom in effect the policy de- 
prives of existence. The most cautious view 
requires acceptance of the policy by A, B, 
and C. However it is obvious—and will be 
illustrated—that such unanimity is im- 
possible for truly taste altering policies 
which preserve (or diminish) the set of 
choices attainable in period 2. 

Let L; denote Crusoe’s leisure in period i 
(in hours) and G; goods consumed in 
period i. Consider several preference struc- 
tures and policies: (a) Suppose first that 
utility in period i is u(Z;,G;,,), increasing 
in L;, Gi; Ais a parameter and increasing it 
means raising everywhere the marginal rate 
of substitution of leisure for goods. More 
precisely, if A” > A’, then whenever u(L*, 
G*, X) = u(L, G, dX’) and u(L**, G*, AY = 
u(L,G,r"), we have L** < L*. A proposed 
policy (advertising) imposes in period 2, 
A, > A,. Without the policy, A, = A,. Then 
A (period | Crusoe) accepts the policy since 
he is indifferent to the future. And B (pe- 
riod 2 Crusoe under the policy) accepts it, 
since his best attainable utility (under A2) is 
higher than u[L,(A,), A24 — LAD- Aol, 
where L3(A) denotes utility-maximizing pe- 
riod 2 leisure for the parameter value X. 
However, normally C (the period 2 Crusoe 
who would have existed without the policy) 
rejects it, since normally 


(1) u[L>(X2),h(24 = L,(A2)),A1] 
< ufa), AA = LA) A] 


(b) Now suppose we learn something 
new about Crusoe’s preferences. They have 
all the properties of case (a), but we now 
know in addition that the period į utility 
function is of the Gary Becker household- 
technology sort. It has the form a#( f(Z;,A,), 
g(G;)), where i, f, and g are each increasing 
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in all arguments; f and g are production 
functions yielding a “leisure commodity” 
(requiring only time as an input) and a 
“goods commodity” (requiring only goods). 
The proposed policy is as before, but we 
now know that the parameter it shifts af- 
fects “‘leisure productivity” only (perhaps 
the policy supplies facilities permitting bet- 
ter use of leisure). Increasing leisure pro- 
ductivity means that every previously avail- 
able leisure-commodity/goods-commadity 
pair can now be improved upon (with re- 
gard to u). Hence not only A and B but C 
as well now accept the policy. It is, in fact, a 
policy not affecting Crusoe’s true tastes at 
all. 

The inequality (1) still holds, but no 
longer implies a rejection of the policy by C. 
If the utility function has the household- 
technology form @, then the Crusoes de- 
scribed in case (a) with A, or A, are merely 
alternative codings of the household-tech- 
nology Crusoe; replacing A, by A, does not 
change this person’s true tastes. 

The true tastes, as stressed in taste change 
writings of Peter Hammond, are given by a 
set of choosable objects and a choice func- 
tion which selects elements from any subset 
of the set. Suppose S is a set of pairs (X, Y) 
(leisure-commodity /goods-commodity 
pairs) given to the household-technology 
Crusoe. Consider the set m (S) of all pairs 
(r,s) (leisure time/goods pairs) where for 
some (X,Y) in S, X = f(r,A), Y = g(s). 
Suppose instead of describing Crusoe as 
someone who chooses out of S the pair 
(X,Y) (assume it unique) for which u(x, Y) 
is maximal, we describe him as someone 
who first computes the set m,(S) and then 
chooses out of that set the pair (7,5) for 
which ii(r,s,A) = u(f(r,A),2(s)) is maxi- 
mal. Whatever À may be, n have described 
the same person, since ¥ = f(7,A), Y = 
g(5). What first appears to a a taste alter- 
ing policy turns out—once we add to our 
knowledge of preferences the fact that they 
have the household-technology structure— 
to be merely a recoding of a person whose 
tastes are unchanged. 

(c) Suppose Crusoe does care about the 
future. Period 1 utility is u,(Z,,G,,L,,G2), 
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increasing in all arguments. Period 2 utility 
is (L2, Ga, A), where an increase in À again 
increases the marginal rate of substitution 
of leisure for goods. The imposed policy lets 
Crusoe increase his parameter from its 
status quo value of A to À + K, by using 
6(K) hours of period | time (@(K) + L, < 
24). (The policy provides, say, time-con- 
suming educational opportunities which 
shift next period’s preferences towards 
leisure.) To find period 1 Crusoe’s utility 
under the policy, we have to find period 2 
Crusoe’s best choice of L,, say L,(K), given 
any period | choice of K. Then A’s utility is 
uy[L,,h(24 — Lı - 0(K)), £,(K),A(24 - L, 
(K))], where L,, K are maximizers. This is 
not less than A’s utility without the policy 
(when K = 0). Crusoe B, with tastes given 
by A + K, of course accepts the policy (pre- 
fers (L(K), h(24 = LK) ] to the (L2, G2) 
pair which would be chosen when K = 0). 
Crusoe C, with tastes given by A, normally 
rejects it. 

(d) Again we further restrict (c) to 
achieve a household-technology version. 
Period | utility is u,[f(Z,,A),2(G,),w(f 
(L2, à), g(G2))] (increasing in all three argu- 
ments). Period 2 utility is u.[ f(L2,A),2(G,)). 
The same policy as before is now accepted 
by A, B, and C since it is now not a taste 
altering policy at all. 

(e) Consider an “endogenous change” 
example. Period 1’s utility is u,(L,,L5,G,, 
G) and pericd 2’s is u,(L,,L,,G,), increas- 
ing in L,,G. Increasing L, increases every- 
where the marginal rate of substitution of 
period 2 leisure for period 2 goods. A pro- 
posed policy provides a temporary ‘“‘sub- 
sidy” of S hours of period 1 leisure: the 
goods previously produced with R hours of 
labor (R > S) are now produced with 
R — S hours. Crusoes A and B accept the 
policy (A4’s utility is determined analogously 
to case (c)), while C, whose tastes are those 
determined by the presubsidy period 1 
choice of leisure, normally rejects it. 

Here one can—more reasonably than in 
exogenous change examples—require that 
B’s utility and C’s be comparable, and can 
judge the policy an improvement if B’s util- 
ity under it is higher than C’s without it. 
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This means that Crusoe is able to make 
statements like “I actually consumed bun- 
dle XY in period 1; I would be happier if I 
had consumed X* and were now to follow it 
with bundle Y* than I will be, with my true 
history, if I now consume bundle Y.” 

(f) A household-technology version of 
(e) is obtained if period ls utility is 
ui( f(L1),8(G,), ual f(L2,L1),8(G2)]) and pe- 
riod 2’s is Uy [f(L2,L;), 2(G,)], with u,, f, g, 
u, increasing in all arguments. As L, in- 
creases, leisure productivity in period 2 in- 
creases (learning by doing). Now C accepts 
the subsidy policy, provided it increases the 
chosen value of L}. 


II. Leisure vs. Goods Policies 
in Many-Person Economies 


The study of policies which change lei- 
sure-goods choices only becomes interesting 
in many-person economies. Those who 
claim that a major shift towards leisure 
means disaster appear to feel, without bene- 
fit of analysis, that people who do not shift 
would be injured. The preceding one-person 
explorations suggest that the simplest theo- 
retical treatment of this complex issue is a 
household-technology treatment. The sim- 
plest case worth studying has two persons 
with different utility functions (easily ex- 
tendable to two homogeneous groups of 
persons). Before the policy, person i, i = 
(1,2), has the function uf f(L,, A), #(G,)), 
as in case (b) above. The production func- 
tion A converts total time (of both persons) 
not retained as leisure into a total quantity 
of goods available for both. An allocation 
mechanism determines who gets what; it 
assigns a value of (£,,L£,,G,,G,) to each 
pair (A,,A,). One example is a price-taking 
(competitive) mechanism, well-defined only 
when there are increasing costs (h’ > 0, 
h” <0), which determines (Z,,L3,G,,G;) 
such that for some p > 0 (a goods price, the 
price of labor being one), ph(48 — L) — 
_ (48 — L) is maximized at L = L, + Ly; 
G; = (24 — L;)/p,i = 1,2; and L;, i = 1,2, 
maximizes, subject to L; < 24, u,(f(L;, 
A), 2(24 — £;)/p)). Another mechanism, 
which may be usable if costs are nonin- 
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creasing, is a monopolistic mechanism, de- 
termining (£,,£,,G,,G.) such that some 
P > 0 (an equilibrium monopoly price) is a 
maximizer of ph(48 — L (p — Èp) - 
(48 ~ L,(p) -— L,(p)), hte Lp) 
mizes u,(f(L;,A;),81(24 — L;)/pl); - 

Lp), i= 1,2; and G; = ARTF 
Given standard concavity and differentiabil- 
ity, one readily establishes a 


PROPOSITION: Zf there are increasing 
labor costs {in goods production), then, under 
the price-taking mechanism, a small increase 
in \’s leisure productivity—in X,—increases 
both persons’ utility. If there are nonincreas- 
ing costs (so that the price-taking mechanism 
cannot be used), then existence of a monopoly 
equilibrium price {permitting use of the 
monopolistic mechanism) is consistent with a 
rise in both persons’ utility or with a fall in 
both persons’ utility, following a rise in À. 


In this simplest of models, then, there is 
no a priori theoretical case for the view that 
if some persons shift towards leisure, others 
must be hurt: in a smooth increasing-cost 
competitive world, all benefit; in a non- 
increasing-cost world, without specifying 
much more, the possibility that all benefit 
remains open. 

If one takes this class of models seriously, 
then they provide clues as to the compli- 
cated and novel empirical paths one ought 
to travel in studying the welfare effects of a 
shift toward leisure. The leisure and goods 
commodities produced by the functions f 
and g need to be identified and measured, 
using surrogate observables; the structure 
of preferences over combinations of the two 


. commodities needs to be studied; evidence 


that certain policies increase leisure pro- 
ductivity for large groups of people needs 
to be found. As for the economy’s non- 
household sector, the question is whether 
the economy is presently in the “‘increas- 
ing” or the “‘nonincreasing cost” range (or 
an appropriately generalized form of this 
question once one turns to a multisector 
economy, replacing the one-dimensional 
goods variable with a many-dimensional 
one). 


390 AMERICAN ECONOMIC ASSOCIATION 


IHI. Conclusion 


The household-technology approach to 
taste changes has strong appeal for study of 
the leisure-shift issue; that is likely to be 
true also for normative analysis of the other 
two difficult policy issues mentioned at the 
start. One would not expect analogues of 
the above relatively clean and simple prop- 
osition if one insists on endogenous taste 
change models and says that a policy im- 
proves welfare if everyone’s utility some pe- 
riods hence, or in a steady state, is higher 
with than without the policy; or if one gives 
no structure to the utility function, and 
studies policies which change taste exog- 
enously, knowing only the direction in 
which they alter marginal rates of substitu- 
tion of goods for leisure. One would, more- 
over, have to accept the intrapersonal 
comparisons we discussed above, or the 
dismissal of our person C’s views as unim- 
portant. 

‘For normative as opposed to predictive 
questions, household-technology models 
can be more ambitious than those so far 
proposed, provided one is willing to seek 
evidence outside of economics. The central 
question is whether given a proposed policy 
which initially appears taste altering, one 
can find a plausible model of a typical in- 
dividual whose choice set and choice func- 
tion are unaffected by the policy and whose 
utilities with and without the policy can be 
compared. Is there, in fact, an underlying 
unchanging person, whose basic preferences 
are his for life, though he may learn un- 
ceasingly how to fulfill them better? 

To search for models of such a person, 
one might indeed, as the Becker approach 
has, view the individual as a factory with 
joint production of a constant collection of 
commodities. However there are a variety 
of ways to model technologies, and none of 
them need be excluded. They include ac- 
tivity analysis; models wherein part of 
present production is devoted to “invest- 
ment” which increases future productivity; 
models with learning by doing; and models 
in which production choices are inefficient 
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(to capture an individual’s limited ratio- 


~ nality). 


Price, income, and demand data will 
never supply the parameters of such mod- 
els. Psychological inquiry may. The motiva- 
tional psychology studies cited by Scitovsky, 
longitudinal studies of individuals who 
learn over time how to make themselves 
contented, “‘quality of life’ surveys which 
try to find the weights people give certain 
dimensions of their lives—these long and 
arduous efforts may ultimately provide 
structure and parameters for usable mod- 
els. More detailed speculation would be 
idle; but one has only to glance at some of 
the existing work of this sort to be con- 
vinced that if ever an economist— motivated 
by the policy and modeling issues we have 
considered—is asked to help guide the re- 
search, it will take a distinctly different 
turn.! 

The study of policies which appear to be 
taste altering, like policies which shift some 
people toward different uses of their time, 
can be pushed aside, as illegitimate or un- 
important or hopeless. If it is not, then the 
long-deferred full partnership of economists 
and noneconomists has to begin. 


‘An example is the recent massive survey study 
by Angus Campbell et al. To an outsider this appears 
to be what economists once called “measurement 
without theory.” Had there been some underlying 
model of an individual, for which the survey responses 
Were to provide parameters, the study would have 
been organized much differently. 
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INTERNATIONAL EXCHANGE RATES AND THE 
MACROECONOMICS OF OPEN ECONOMIES 


The Current Experience with Floating Exchange 
Rates: An Appraisal of the Monetary Approach 


By JOHN F. O. BILSON* 


In their seminal contributions to the 
monetary approach to the balance of pay- 
ments, both Robert Mundell and Harry 
Johnson suggested that the fixed rate analy- 
sis could easily be extended to a world with 
flexible exchange rates. Their viewpoint is 
illustrated in the following simple model: 


(1) M = PK(i, Y) 
(2) M* = P*K(i*, Y*) 
(3) P = SP 


where M = the money supply; P = the 
price level; i = the (exogenous) nominal 
rate of interest; Y = the (exogenous) level 
of real income; and an asterisk denotes the 
foreign country. The first two equations re- 
late the demand for real money balances 
K(i, Y), negatively to the nominal rate of 
interest and positively to the level of real 
income. The third equation—the purchas- 
ing power parity condition—relates the 
exchange rate S to the ratio of the nominal 
price levels. If the foreign country is large 
relative to the home country, the second 
equation determines the foreign price level. 
Under fixed exchange rates, the third equa- 
tion determines the domestic price level, 
thus leaving the first to determine the do- 
mestic money stock. Under flexible ex- 
change rates, the money supply is eexog- 
enous and the first equation therefore 
determines the domestic price level, while 
the third is left to determine the exchange 
rate. Consequently, the particular exchange 
rate regime decides the set of dependent 
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variables, but does not alter the underlying 
structure of the model. 

The solution for the exchange rate from 
this quantity theory model is 


(4) _ M K(i*, Y*) 

i M* K(i, Y) 
The exchange rate, as Jacob Frenkel (1976) 
has stressed, is the relative price of two 
moneys. Equation (4) states that the relative 
price of twa moneys is determined by the 
relative supplies of, and demands for, the 
two moneys. The equation also yields three 
important propositions: (a) that an increase 
in the money supply will result in a propor- 
tional depreciation of the exchange rate; (b) 
that an increase in real income will ap- 
preciate the exchange rate; (c) that an in- 
crease in the nominal rate of interest will 
depreciate the exchange rate. Much of the 
interest in the monetary approach arises 
from the fact that these propositions are 
different from the propositions derived 
from traditional balance-of-payments anal- 
ysis. 

Although there is little doubt of the 
validity of the monetary model as a long- 
run theory of exchange-rate determination, 


` 


certain obvious problems arise when the. 


simple quantity theory model is confronted 
with the evidence from the current experi- 
ence with floating exchange rates. First, a 
number of studies have demonstrated that 
the purchasing power parity condition does 
not hold in the short run. This failure is 
particularly evident when aggregate price 
indices of the type conventionally used to 
deflate nominal money balances are used in 
the calculation. Second, although real in- 


come may be argued to be independent of _ 
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the current value of the exchange rate, and 
although the money supply may be assumed 
to be an exogenous policy instrument, the 
assumption that nominal interest rates are 
exogenous is clearly unjustified. Because 
international financial markets are highly 
integrated and efficient, nominal interest 
rate differentials primarily reflect exchange 
rate expectations, which are likely to be in- 
fluenced by the current change in the spot 
rate. Unless this link between exchange 
rates, interest rates, and the exogenous 
variables is specified, the usefulness of the 
model for policy and forecasting purposes 
is limited. The third characteristic of the 
recent experience is the poor performance 
of the forward rate as a forecast of the 
future spot rate. This performance does not 
appear to be due to market inefficiency, 
since alternative forecasts have not proven 
superior (see the author and Richard 
Levich). It should more correctly be at- 


tributed to the unpredictable nature of ex- _ 


change rate movements. 

In response to these conditions, a number 
of new theories have been constructed 
which attempt to account for the weak- 
nesses in the quantity theory model. The 
characteristic feature of these models is the 
emphasis on the role of asset markets in the 
determination of the exchange rates. Within 
the general approach, a number of distinct 
models have been constructed. In what fol- 
lows, I shall briefly describe three of these 
models and then attempt to empirically dis- 
tingquish between them. 

The equilibrium rational expectations 
(ERE) version of the monetary approach 
(see the author, 1978a; Frenkel, 1976; 
Robert Hodrick; Michael Mussa) argues 
that the failure of the purchasing power 
parity condition is due to the fact that pub- 
lished price indices are poor indicators of 
transactions prices and hence are inap- 
propriate deflators for nominal money bal- 
ances. Stephen Magee has demonstrated 
that contractual and recording conventions 
lead to spurious deviations from purchasing 
power parity between official price indices 
which may not be present in transactions 
prices. On these grounds, the ERE ap- 
proach assumes that the “true” price in- 


EXCHANGE RATES AND OPEN ECONOMIES 393 


dices are unobservable variables whose 
ratio is defined to be equal to the exchange 
rate. Eliminating the unobservable vari- 
ables in equations (1)-(3) leads directly to 
equation (4). 

The ERE theory of the interest rate 
differential proceeds in three stages: first, 
the forward exchange market is assumed to 
be dominated by rational, risk-neutral 
speculators who purchase all forward con- 
tracts at a forward rate equal to the ex- 
pected future spot rate. Second, covered 
interest arbitrage is assumed to set the 
interest rate differential equal to the for- 
ward exchange premium. Finally, expecta- 
tions are assumed to be rational: the ex- 
pected rate of depreciation is set equal to 
the rate predicted by the model itself. The 
solutions to these models relate the interest 
rate differential to the actual and expected 
future values of the exogenous variables. It 
is shown that expected future monetary 
growth 1s ‘‘discounted’’ into the current 
spot exchange rate in an analogous manner 
to the way in which revisions in expected 
future earnings are discounted into equity 
prices. The cause of volatility in the foreign 
exchange market is the instability in the 
underlying process generating the exoge- 
nous variables. 

The currency substitution models of 
Guillermo Calvo and Carlos Rodriguez; 
Lance Girton and Don Roper; David King, 
Bluford Putnam and Sykes Wilford; Arthur 
Laffer; and Marc Miles constitute a second 
approach to the stylized facts of the floating 
rate period. The currency substitution (CS) 
models emphasize that real money balances 
as an aggregate may be held in a portfolio 
of currencies, so that the theory of the ex- 
change rate is a problem in portfolio selec- 
tion. Since CS models are typically based 
upon an integrated economy, be it an in- 
dividual country or the world, the pur- 
chasing power parity problem is circum- 
vented by expressing the real value of all 
currencies in terms of their purchasing 
power over a common bundle of goods. For 
the same reason, these models deemphasize 
the role of relative real incomes as a deter- 
minant of the exchange rate. These assump- 
tions clear the way for the relative supplies 
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` 
of the two currencies, and the interest rate efficiency of international capital markets. 


differentials, which measure exchange rate 
expectations, to play the central role in the 
analysis, In the CS models, the instability 
of the exchange rate is more likely to be at- 
tributed to a high elasticity of substitution 
between currencies. In the limit case of 
almost perfect substitutability, the holding 
cost on all coexisting currencies must be 
the same, the equality being brought about 
by instantaneous shifts in the spot rate. 
Empirically, this would imply that exchange 
rates follow a random walk with zero drift. 
More generally, if the elasticity of substitu- 
tion is high, slight changes in money growth 
rates will lead to substantial changes in the 
spot exchange rate, and a persistent infla- 
tionary policy may drive a currency into 
hyperinflation. The freedom to conduct an 
independent monetary policy, which ts 
often cited as the major advantage of flexi- 
ble exchange rates, is an illusion in a world 
of currency substitution. 

The final interpretation of the current ex- 
perience is contained in Rudiger Dorn- 


busch’s disequilibrium model of exchange. 


rate dynamics. Unlike the ERE and CS 
models, the Dornbusch model assumes that 
the slowly adjusting commodity price in- 
dices .are the appropriate deflators for 
nominal money balances. With prices fixed 
in the short run, a monetary expansion 
must be accompanied by a fall in the 
nominal rate of interest, but this implies 
from the interest rate parity condition that 
the spot rate must depreciate by more than 
the forward rate. Rational expectations then 
requires that the spot rate appreciate during 
the period of price adjustment, so that the 
rate must have initially depreciated by 
more than in proportion to the incregse in 
the money supply. Hence the cause of ex- 
change rate instability in the Dornbusch 
model is the differential speed of adjust- 
ment between commodity and asset mar- 
kets. 

Each of the preceding models provide 
internally consistent explanations of the 
current experience: each accounts for the 
slow adjustment of commodity prices; the 
sensitivity of exchange rates and interest 
rates to money market conditions; and the 


However, the policy implications of the 
models are quite different. The ERE ap- 
proach stresses constant money growth rate 
rules, the CS models suggest a need for in- 
ternational monetary coordination, and the 
Dornbusch model may be used to justify 
a more active policy of exchange rate 
management. 

There are three grounds upon which an 
empirical distinction can be made between 
the three models: first, the ERE and CS 
models suggest that the exchange rate is 
the appropriate deflator for the relative 
money supplies, while the Dornbusch 
model argues that the ratio of domestic 
prices is more appropriate. Secondly, the 
CS models suggest that relative real in- 
comes will not have a significant impact on 
the exchange rate, and that the interest 
elasticity of the demand for money is higher 
during the floating rate period because of 
the wider possibilities for currency substi- 
tution. Finally, the ERE models predict a 
positive relationship between the money 
supply and the interest rate, while the 
Dornbusch model suggests a negative rela- 
tionship. The preceding overstates the 
differences between the three approaches, 
but this is an unavoidable necessity in any 
empirical test. 

These predictions were examined in an 
empirical model, which is estimated using 
data on the deutschemark/pound exchange 
rate over the period from June 1970- 
August 1977. This rate was chosen because 
the variables stressed by the monetary ap- 
proach—relative real incomes, relative 
money supplies, and interest rate differ- 
entials—have varied sufficiently over the 
sample period for their influence upon the ~ 
exchange rate to be gauged. A detailed 
discussion of the data sources is given in 
the author (1978b). Briefly, the “price in- 
dex”? ts the consumer price index, the 
“money supply” is defined to be the M, 
definition for Germany and the M, defini- 
tion for the United Kingdom, real income 
is proxied by the seasonally adjusted in- 
dustrial production index, and the interest 
rate differential is proxied by the one- 
month forward premium. The model, 


z” 


— 
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estimated by two-stage least squares, is 
presented in the following three equations:! 


Sı = —.425 (p, — s) + 11.376 x, 
3; 


(3.0) (3.8) 
+ 1.264 m, — 1.385», 
(14.9) (7.1) 
+ 2.027 DV, + un 
(5.3) 
R? (adj) = .995; S.E. = 0608: D.W. = 


1.651; Estimate of first-order autocorrela- 
tion coefficient = .506 
O20 (8,1) — Pr-1) 
(2.8) 


Dp, = 


ag .291 Dp, + Uy, 
(2.8) 
R? (adj) = .2109; S.E. = .0067; D.W. = 
2.046 


Dx, = .922 (x, — Ds,) 
(11.4) 
+ 893 (Ds, ~ X1) + uy 
(11.8) 
R? (adj) = .6187; S.E. = .0013; D.W. = 
1.373 


In this presentation, the following defini- 
tions are employed: s= /n(S); p = In(P/P*); 
x= i — i";m = In(M/M*); y = In(Y/Y*) 
and D denotes the difference operator. The 
DV, variable in the first equation is a dummy 
variable whose purpose is to capture the ef- 
fect of the oil revenues on the demand for 
sterling. It is equal to .15 in January 1974 
and declines exponentially thereafter. The 
parenthesized numbers are f-statistics. 

The first equation is a log-linear version 
of equation (4). The first term determines 
the appropriate deflator for the relative 
money supplies: if the coefficient is minus 


LA constant term was allowed in each of the three 
equations, although the estimated coefficient is not re- 
ported in the text. The estimates of the first equation 
are based upon a weighted Cochran-Orcutt trans- 
formation of the original equation, because the re- 
siduals from that equation exhibited strong patterns of 
serial correlation and hetroscedasticity. The weighting 
factor is a five-period moving average of the squared 
errors of the whitened residuals. Further details on 
the estimation procedures are available from the 
author upon request. 
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unity, the relative consumer prices are the 
appropriate deflator while the exchange rate 
is appropriate if the coefficient is zero. The 
estimated ceofficient of —.425 suggests that 
an intermediate position is correct. It is 
certainly not possible to ignore conven- 
tional price indices in the money supply 
deflator. The coefficient on the interest rate 
differential demonstrates the existence of a 
strong and significant relationship between 
this variable and the exchange rate. How- 
ever, since the implied interest elasticity— 
approximately .1 when the nominal rate of 
interest is 10 percent per annum—is low 
relative to other estimates, there does not 
appear to be any support for the view that 
the elasticity of substitution has increased 
during the floating rate period. Nor is there 
any support for the prediction that relative 
real incomes do not influence the exchange 
rate: the implied income elasticity of 1.385 
is both strong and statistically significant. 
Finally, the elasticity relating the exchange 
rate to the money supply is significantly 
greater than unity, even without allowance 
for distributed lags. Hence, despite the al- 
lowance made for other channels of influ- 
ence, the exchange rate remains sensitive to 
monetary disturbances. 

The second equation relates the relative 
rate of inflation to the deviation from pur- 
chasing power parity. The estimates sup- 
port the view that relative consumer prices 
gradually adjust to the exchange rate. It 
takes twelve months to complete one- 
quarter of the necessary adjustment of 
prices to an exchange rate change, twenty- 
seven months to complete one-half of the 
adjustment and fifty-four months to com- 
plete 75 percent. It is extremely difficult to 
believe that these long lags are simply the 
result of contractual arrangements. 

The final equation makes use of the two- 
part expectations mechanism developed by 
Frenkel (1975) to explain the change in the 
interest rate differential. Through the first 
term, an increase in the actual rate of de- 
preciation above the long-term expected 
rate x, (which is proxied by the twelve- 
month forward premium) will cause a de- 
crease in the short-term expected rate, be- 
cause speculators will anticipate a return to 
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the long-term rate. However, through the 
second term, an increase in the actual rate 
above the previous periods short-term rate 
will cause an increase in the short-term ex- 
pected rate. In the deutschemark/pound 
case, the regressive element dominates the 
second adaptive element. This implies that a 
depreciation of the exchange rate will be 
associated with a decline in interest rates, as 
suggested by the Dornbusch model. It 1s, 
however, possible that a positive relation- 
ship exists between the long-term rate and 
the money supply, as suggested in the ERE 
model. The results should therefore be in- 
terpreted cautiously. 

However, it is true that the estimates tend 
to confirm the predictions of the Dornbusch 
model. As it suggests, an increase in the 
money supply will cause an overshooting in 
the exchange rate and a decrease in interest 
rates in the short run, and the medium-term 
dynamics of the model do appear to be 
dominated by the slow adjustment of com- 
modity prices. Since this suggests that the 
exchange rate or, more correctly, monetary 
policy does have real effects, the logical ex- 
tension of the model is to take account of 
the induced movement in relative real in- 
comes. 

The results also offer strong support for 
the monetary approach in general. The 
illustrative model presented above is ex- 
tremely simple, yet it accounts for over 99 
percent of the variance in the volatile 
deutschemark/pound rate. All of the im- 
portant elasticities are of the correct sign 
and are statistically significant, and the 
model appears to take account of all of the 
problems that arose in the application of 
the simple quantity theory model to the re- 
cent experience. While there is still much 
work to be done, it appears that the mar- 
riage of theory and evidence, which ap- 
peared precarious in the early years of the 
float, has strengthened over time as theory 
has developed and evidence accumulated. 
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Exchange Rates, and Monetary Inde- 


New Views of Exchange Rates and 
Old Views of Policy 


By PETER B. KENEN* 


In what sense can it be said that a floating 
exchange rate confers national autonomy? 
Can it insulate an economy against distur- 
bances coming from abroad? Can it 
enhance the effectiveness of domestic 
monetary and fiscal policies? How does the 
degree of capital mobility influence our 
answers to these questions? Experience 
with limited exchange rate flexibility since 
1973 would appear to say that floating rates 
cannot confer complete autonomy. 
Furthermore, developments in the theory 
of exchange rate determination, inspired in 
part by that experience, have given us new 
ways of approaching these newly con- 
troversial issues. 

I propose to deal with these questions in 
two ways. First, I will present results ex- 
tracted from a formal algebraic model on 
which I have been working in collaboration 
with Polly Allen and which forms the basis 
for our forthcoming book. Second, I will 
summarize results . obtained from an 
expanded version of an econometric model 
first presented in my 1974 article and soon 
to appear in my forthcoming book. 


I 


The familiar questions with which I 
began have to be answered anew because 
the models used in current work on interna- 
tional theory include phenomena that did 
not figure in older‘models. In particular, the 
current models employ a portfolio or Asset- 
market approach and allows for wealth ef- 
fects of exchange rate changes in the deter- 
mination of the balance of payments and 
the exchange rate. This approach subsumes 
the more narrowly conceived monetary ap- 
proach to the balance of payments. 

The model from which I draw my find- 
ings is summarized in Table 1 and has fea- 
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tures found in many other models (see, 
especially William Branson; Lance Girton 
and Dale Henderson; Rudiger Dornbusch, 
1977; Russell Boyer). The model describes 
a small open economy facing fixed prices 
for the goods and bonds it buys abroad, but 
not for those it selis abroad. Capital move- 
ments take place exclusively by way of 
transactions in foreign bonds denominated 
in foreign currency. The economy is always 
in equilibrium; all markets are perfectly 
competitive and clear continuously; and ex- 
pectations are perfectly stationary. (For 
models in which expectations figure promi- 
nently in the determination of a floating ex- 
change rate, see Dornbusch, 1976; Pentti 
Kouri.) 

The economy produces only one good 
Qı, and output is an increasing function of 
the home currency price of the good p. 
Thus the country’s gross domestic product 
Y is price times quantity, as at (1) in Ta- 
ble 1. 

Household wealth W* is held as money 
L”, domestic bonds denominated in home 
currency B", and foreign bonds de- 
nominated in foreign currency F”. (Both 
bonds are bills, so that capital gains and 
losses arise only because the home cur- 
rency value of a foreign bond depends on 
the exchange rate 7.) Wealth is written as 
the sum of the histories of saving S, and of 
capital gains and losses on foreign bonds, 
this being the principal dynamic relation- 
ship in the model. : 

Saving is made to depend on foreign and 
home interest rates, 7) and r,, on dispos- 
able income, Y%, and on wealth. Disposable 
income is gross domestic product plus 
interest income earned on bond holdings 
less lump sum taxes TJ", paid by 
households. Consumption C is disposable 
income less saving, and the demands for 
the two goods, Cy and C,, depend on 
consumption and on the home currency 
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TABLE 1—THE ALGEBRAIC MODEL 








(1) The Supply Side 
Y = PQ, Q = S(p) fi = 0° 


(2) Wealth, Saving, and Demands for Goods 
W = L" + Bi + rF’ 


f sas f (par 


H 


S = Sly, Y4, WH), Sy-> 0, S, > 0, 
0 < Sy <1, S yw < 0 
Y’ = Y+A(xF") +7,(B")-T’'=C+S 


C = TP Co + pxC), C; - 
C(x $, pi, C), Cio > 9, 
Ch < 0, Cic > 0? 

Cih £ = *, CY), Ch > 0, - 
Cf, < 0, Ch > 0 
(3) Demands for Assets 


= Llo, fi, Y, W*), Lo < 0, 
Li < 0, Ly > 0, Ly > 0 


Cla C 


T Bry, ri, Y, W*), Bo < 0, 
B; > 0,By < 0,By > 0 
= F(Fo, ri, Y, W"), Fy > 0, 
Fi < 0, Fy < 0, Fy > 0° 


(4) The Central Bank, Money, and Exchange Rate 
Policy 


L = B°+a7R,R =O0ornd = 7 


(5) The Government, Fiscal Policy, and Supply of 
Domestic Bonds 


D = G + r(B — B) + TI- T' 
d = fDdt 
= Fo(aF*) 


(6) The Market-Clearing Equations 


Pi&i + pıC{ + G — p:Qı 
= pıC{ -api +D 


Hl 
OQ 


Bh + Bo - B= 0 


L’—~L=0 





alf output depends on labor input and diminishing 
returns prevail, the simplest Keynesian case can be ob- 
tained by assuming that labor supply is perfectly 
elastic at a fixed money wage (in which case fi > 0) 
and the simplest classical case can be obtained by 
assuming that labor supply is perfectly inelastic and 
the money wage rate perfectly flexible (in which case 


fy = 0). 


prices of the two goods, mpg and p,. The 
foreign demand for the domestic good C Í, 
is defined analogously, using the relevant 
foreign currency arguments. 

The households’ demands for money, 
domestic bonds, and foreign bonds are 
constrained by.wealth and are written in 
nominal terms as functions of interest rates, 
income, and wealth, as at (3) in Table 1. 

- Domestic money is issued by the central 
bank. Thus, the stock of money L is defined 
at (4) as the sum of the central bank’s hold- 
ings of domestic bonds B®, and of foreign 
currency reserves R. The central bank 
adjusts its holdings of domestic bonds by 
open-market operations. It adjusts its hold- 
ings of reserves to execute exchange rate 
policy. Under a floating rate, it abstains 
completely from intervention in the foreign 


bThe demand functions for goods are assumed to 
be homogeneous of degree zero in prices and nominal 
consumption, and to have unitary elasticities with 
respect to nominal consumption. 

cAs demands for assets are constrained by actual 
wealth, it can be shown that Ly + By + Fy = 
T, Ly + By + Fy = 0, and L; + B; + F; = 0, for 
i= 0,1. 


exchange market. and has no need for 
reserves. It is thus convenient (but not 
necessary) to suppose that the stock of 
reserves is zero. Under a pegged rate, the 
central bank intervenes to guarantee that 
the rate remains at the desired level 7, and 
its holdings of reserves vary accordingly. 

The government buys domestic goods; 
its demand G, is policy determined in 
nominal terms. The government’s budget 
constraint is given at (5) in Table 1, where 
D is its nominal budget deficit, B is the 
stock of government debt (the supply of 
domestic bonds) and is determined by the 
history of budget deficits, and T’ are 
transfers to foreigners. 

If the budget deficit were endewenous as 
in most macroeconomic models, there 
could be no clear-cut distinction between 
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goods-market disturbances and asset- 
market disturbances; any disturbance or 
policy change impinging on any term in the 
budget equation would affect the deficit and 
the supply of bonds. For this and other 
reasons, it is useful to suppose that the 
budget deficit is policy determined. The 
government selects a deficit of prede- 
termined size and duration, achieving its 
aim by adjusting lump sum taxes T" contin- 
uously. By implication, long-run changes in 
the stock of debt B are likewise policy de- 
termined, being the steady-state coun- 
terparts of temporary deficits. Finally, I 
assume that the government adjusts 
transfers to foreigners continuously to 
offset exactly the interest income that 
households earn from foreigners. This 
assumption causes the current account 
balance to equal the trade balance and 
simplifies the working definition of dis- 
posable income. 

Under my version of the smal! country 
assumption, the supply of foreign goods is 
perfectly elastic at the foreign currency 
price p34, and the supply of foreign bonds is 
perfectly elastic at the foreign interest rate 
Fy. We have thus to write down and solve 
simultaneously only three market-clearing 
equations—for the domestic good, the 
domestic bond, and domestic money, as at 
(6) in Table 1. 


II 


Using these three equations, the model 
can be solved for the market-clearing 
values of p:, ri, and v (or R), given the 
exogenous and policy variables and two 
state variables—the stock of domestic debt 
and the integral of household saying. 
(Wealth itself is not a state variable because 
it is affected instantaneously by a change in 
the exchange rate.) And because the model 
is stable dynamically, it can also be solved 
for the steady-state values of those same 
variables—those that obtain when saving 
goes to zero. 

Before returning to the questions raised 
at the start of this paper, let me draw atten- 
tion to three points: 
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1) The exchange rate is the price of one 
national money in terms of another. Ac- 
cordingly, monetarists are fond of saying 
that the rate is determined in and by the 
money market, given the effects of distur- 
bances and policies on all other markets. 
This view is misleading. In my model, as in 
others, the exchange rate is the price that 
clears the money market, but it ts de- 
termined jointly with income and the 
interest rate by the responses of all markets 
together. A change in the exchange rate af- 
fects the home currency prices of foreign 
goods and of foreign bonds and has 
therefore to influence the goods and bond 
markets. In my model, moreover, it affects 
household wealth and by this route affects 
saving and absorption. 

2) Price elasticities appear pervasively in 
the solutions. This fact likewise contradicts 
the simplistic view that the exchange rate is 
determined in and by the money market. 
The real or barter side of the economy is 
not irrelevant to the determination of a 
floating exchange rate. It is relevant, in 
fact, even to the effects of disturbances 
arising in the money market. (The sizes of 
the changes in r and Y resulting from an 
open-market operation depend on goods- 
market elasticities.) 

3) The signs of many outcomes depend 
on an assumption that the absorption- 
increasing effects of a change in wealth are 
not ‘‘crowded out’’ by the absorption- 
decreasing effects of the concomitant 
change in the interest rate. To be precise, I 
assume that saving (absorption) is rela- 
tively sensitive to changes in wealth, while 
the demand for money is relatively sensi- 
tive to changes in the interest rate, so that 
SywL, > LyS,. This is vital, for example, to 
my finding that an increase in the stock of 
debt, the long-run counterpart of a budget 
deficit, raises the steady-state level of in- 
come. (It plays the same role at that point 
as an analogous assumption made by Alan 
Blinder and Robert Solow.) It is likewise 
important to my finding that an increase in 
the foreign interest rate has a positive effect 
on income. In that instance, however, I add 
the supposition that the effects of changes 
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in Fo and r; on the demand for money are 
proportional to their effects on saving. Fi- 
nally, it plays a strategic role in deciding the 
influence of capital mobility on the effec- 
tiveness of fiscal and monetary policies. 


HI 


What does this model have to say about 
the ability of a floating exchange rate to 
insulate the national economy from an 
external disturbance? Consider first the 
signs of the effects of an increase in the 
foreign price. There is an immediate and 
permanent appreciation of the domestic 
currency and a temporary increase in in- 
come. Thus, insulation is not instantaneous 
but occurs with the passage of time, as sav- 
ing and capital flows lead to changes in 
stocks of wealth and holdings of foreign 
bonds that cause income to return to its 
initial level. To put the point generally, in 
the very short run, a floating exchange rate 
has the task of clearing the money market. 
Gradually that task is taken over by 
changes in wealth, income, and the interest 
rate. Then the floating exchange rate takes 
on a different task; it clears the goods 
market, given the level of spending implied 
by the steady-state level of income, by act- 
ing on the trade balance. 

It can thus be said that insulation is 
achieved, but only in the long run. This is 
true for a large class of goods-market 
disturbances, including some that have 
domestic origins. It is achieved against an 
increase in foreign expenditure, C’, but 
also against a shift of domestic or foreign 
demand between domestic and foreign 
goods. 
~ Insulation is not achieved, however, 
against a foreign asset-market disturbance, 
not even in the long run. An increase in the 
foreign interest rate causes the domestic 
currency to depreciate permanently and 
increases income. (This result is counterin- 
tuitive, as an increase in F raises saving and 
is to this extent deflationary. However it 
also raises the domestic demand for the 
foreign bond, and therefore the demand for 
foreign currency, so that the domestic cur- 
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rency depreciates, raising the home and 
foreign demands for the domestic good. 
There is thus a trade balance effect that 
swamps the direct absorption effect.) 

Returning to the process of insulation 
against goods-market disturbances, let us 
see why it is not instantaneous. Consider 
the effects of a goods-market disturbance 
that raises domestic output and income, 
and therefore the demand for money. As 
the supply of money cannot respond 
endogenously under a floating rate, the 
home currency must appreciate to reduce 
the demand for money, and there are two 
ways in which it does so. First, the trade 
balance worsens, reducing income. 
Second, households suffer capital losses on 
their holdings of foreign bonds, reducing 
wealth. If households held no such bonds, 
the trade balance effect would have to do 
the whole job of clearing the money 
market, and the exchange rate would have 
to appreciate sufficiently to offset com- 
pletely the income raising effect of the 
initial disturbance. When they do hold 
foreign currency bonds, however, the 
capital loss effect is called into play and 
reinforces the decline in the demand for 
money. The trade balance does not have to 
offset the entire income raising effect of the 
disturbance. 


IV 


What does this model have to say about 
the powers of fiscal and monetary policies 
under a floating exchange rate and about 
the influence of capital mobility? Answers 
are supplied by Table 2. Let us begin with 
fiscal policy, represented in the short run 
by an ‘increase in the budget deficit D, and 
in the long run by an increase in the stock of 
debt B. In the short run it raises output and 
income, even in the case of ‘‘perfect’’ 
capital mobility—when foreign and 
domestic bonds are perfect substitutes. It 
can be shown, however, that the short-run 
effect of a budget deficit is smaller with a 
floating exchange rate than with a pegged 
rate, regardless of the degree of capital mo- 
bility. 
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TABLE 2—THE INFLUENCE OF CAPITAL MOBILITY ON THE EFFECTIVENESS OF 
MONETARY AND FISCAL POLICIES UNDER FLOATING 
AND PEGGED EXCHANGE RATES 


Floating Rate Pegged Rate 
Impact Steady Impact Steady 
Outcome Effect State Effect State 
Sign of Income Change 
With Imperfect Substitutability 
Between Bonds 
Budget deficit +° + 0 
Open-market purchase + + 0 
With Perfect Substitutability 
Between Bonds 
Budget deficit + 0 + 0 
Open-market purchase + + 0 0 
Effect of Increase in Substitutability 
_ on Size of Income Change 
Budget deficit Decreases Decreases? Increases None 
Open-market purchase Increases? Increases Decreases None 
Effect of Increase in Domain of 
Foreign Bond on Size of Income 
Change 
Budget deficit Increases None None None 
Open-market purchase Ambiguous’ None None None 


aOn the assumption that crowding out does not dominate. 
bThe assumption that crowding out does not dominate is sufficient, but not neces-. 


sary for this result. 


cWill decrease the size of the increase in income in the case in which an open- 
market purchase causes the exchange rate to depreciate. 


These results are new. Robert Mundell 
argued that with no capital mobility fiscal 
policy is more effective under a floating 
rate. In his model, however, capital mo- 
bility diminishes its influence under a float- 
ing rate while increasing its influence under 
a pegged rate. In the limiting case of perfect 
mobility, fiscal policy is utterly ineffective 
under a floating rate. While the signs of the 
effects of an increase in capital mobility are 
the same in my model as in Mundell’s, the 
presence of foreign-currency Bonds 
prevents an increase in capital mobility 
from depriving fiscal policy of all its 
influence under a floating rate. The capital 
loss effect limits the change in the exchange 
rate, and the size of the increase in income 
due to a budget deficit goes to a lower but 
positive limit as we approach perfect mo- 
bility. 

There is no need to dwell on the long-run 
effects of fiscal policy summarized in 
Table 2. They resemble those obtained 


from many other models, including the one 
used by Ronald McKinnon and Wallace 
Oates when they introduced the vital dis- 
tinction between the short-run and long-run 
effects of macro policies. Thus a budget 
deficit has no permanent effect on income 
under a pegged exchange rate, and the size 
of its effect under a floating rate varies in- 
versely with the degree of capital mobility 
(falling to zero in the long run with perfect 
mobility). 

Turning next to the effects of monetary - 
policy, we encounter new results that do 
not depend directly on the presence in this 
model of a foreign currency bond. It can be 
shown, for example, that monetary policy 
is not always more effective under a float- 
ing rate than under a pegged rate. An open- 
market purchase is more effective in the 
short run only when it causes the exchange 
rate to depreciate—which does not always 
happen in this model. Furthermore, the 
degree of capital mobility does not ~ 


VOL. 68 NO. 2 


necessarily raise the short-run effective- 
ness of monetary policy under a floating 
‘rate; we can be sure that it will do so only 
when we are willing to assume that crowd- 
ing out does not dominate. 

Finally, on the last two lines of Table 2, I 
explore a neglected dimension of capital 
mobility—the influence of the domestic 
domain of the foreign currency bond. It 
has, of course, no relevance for the func- 
tioning of policies under a pegged rate, as 
there are then no capital gains or losses on 
holdings of foreign bonds. Under a floating 
rate, however, an increase in the size of the 
domain of the foreign bond has important 
implications for the sizes of the short-run 
effects of domestic policies. 


V 


What does my econometric model say 
about the degree of insulation provided by a 
floating rate and about the influence of the 
exchange-rate regime on the operations of 
domestic policies? The model has much in 
common with the abstract model I have 
been describing. Foreign currency assets 
do not appear explicitly in any of the equa- 
tions, and there are thus no capital gains or 
losses due to exchange rate changes. 
Nevertheless, exchange rate changes prove 
to be influential not only on trade and 
service flows, but also on capital flows, and 
there are proxies in the model for expecta- 
tions of exchange rate changes. Further- 
more, capital flows are treated as once and 
for all adjustments of actual to desired 
stocks, and significant stock adjustment 
terms appear in most of the capital flow 
equations. Finally, trade and other current 
account flows react with long lags to ex- 
change-rate changes, and these lags have 
large implications for the ability of a float- 
ing rate to insulate the economy from the 
effects of external disturbances. 

The balance-of-payments sector of the 
model contains more than thirty-five be- 
havioral equations: it is similar in size to the 
model developed by S. Y. Kwack, although 
different in specification. The domestic sec- 
tor contains more than forty behavioral 
equations; it is a conventional Keynesian 
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model of the U.S. economy, but it deals in 
some detail with the determination of the 
price level and with financial relationships. 

Three pairs of simulations are sum- 
marized in Table 3. The first pair is ad- 
dressed to the question of insulation. It 
describes the effect of a permanent increase 
in the level of real economic activity in the 
outside world (a disturbance resembling an 
increase in Cf in my theoretical model). 
When the exchange rate is pegged, as in the 
first simulation, there is an increase of real 
gross national product in the United States, 
an improvement in the current account 
balance, and an increase in the overall 
balance-of-payments surplus. When the ex- 
change rate floats without official interven- 
tion, insulation is incomplete, but it is not 
inconsequential. The dollar begins to ap- 
preciate immediately, limiting the increase 
in the current account surplus and, 
therefore. the increase in real GNP. 

In the second pair of simulations, we ask 
what happens when income taxes are 
reduced in the United States (a policy 
change resembling an increase of D in my 
theoretical model, although tax collections 
are not adjusted continuously to hold the 
budget deficit at some desired level). Under 
a pegged exchange rate, there is an increase 
in real GNP and a modest deterioration in 
the current account balance. The overall 
balance of payments improves initially ow- 
ing to a reduction in capital outflows. 
Analogously, the dollar appreciates at first 
under a floating rate, just as it did in my 
theoretical model, and the changes in real 
GNP are very slightly smaller in the first 
three quarters of the simulation. Later, 
moreover, the dollar depreciates as in my 
model and the depreciation strengthens the 
current account balance. As a result, the 
medium-term effect of a tax cut is larger 
with a floating rate. 

In the third pair of simulations, we ask 
what happens when the supply of high 
powered money is made to grow faster in 
the United States (a policy change resem- 
bling an increase of B° in my theoretical 
model). A large capital outflow reduces 
the balance-of-payments surplus under a 
pegged rate and causes the dollar to de- 
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TABLE 3—EFFECTS OF DISTURBANCES AND POLICY CHANGES UNDER PEGGED AND FLOATING 
EXCHANGE RATES IN SIMULATIONS USING A QUARTERLY ECONOMETRIC MODEL OF THE U.S. ` 
BALANCE OF PAYMENTS AND DOMESTIC ECONOMY 


Differences Between Simulations and Control Solutions 


Simulation and Variable 1Q 2Q 


Increase in Foreign Activity 
With pegged exchange rate 


Real GNP 0.46 0.72 

Current account surplus 0.33 0.31 

Balance-of-payments surplus 0.04 0.15 
With floating exchange rate 

Real GNP 0.42 0,33 

Current account surplus 0.29 0.21 

Composite exchange rate —0.21 ~—1.06 


Reduction in Income Taxes 
With pegged exchange rate 
Real GNP 0.24 0.44 
Current account surplus 


Balance-of-payments surplus 0.01 0.01 | 


With floating exchange rate 
Real GNP 0.24 0.43 


Current account surplus -—0.03 —0.04 
Composite exchange rate —0.0!1 -—0.06 
Increase in Growth Rate of 
Supply of High Powered Money 
With pegged exchange rate 
Real GNP 0.01 0.09 
Current account surplus 0.00 0.03 
Balance-of-payments surplus? —0.04  -0.52 
With floating exchange rate 
Real GNP ` 0.05 0.64 
Current account surplus? 0.02 0.38 
Composite exchange rate® 0,27 3.16 


—0.04 
—0.03 0.08 1.01 1.60 2.17 3.58 


—0.57 


3Q 4Q 8&Q 12Q 16Q._ 2Q 


0.82 0.88 1.05 1.04 0.97 0.89 
0.31 0.31 0.32 0.30 0.31 0.32 . 
0.18 0.97° 0.19 0.21 0.21 0.23 


0.50 0.49 0.44 0.37 0.43 0:41 
0.17 0.14 0.09 0.10 0.15 0.14 


—1.60 -1.98  —1.78 —1.88 2.74 -—3.57 
0.63 0.81 1.26 144 1.51 1.50 
—0.05 -0.06 -0.12 -0.19 -0.28 —0.37 
0.01 -0.02 -0.10 -0.17 -0.24 —0.33 


0.62 0.82 1.46 1.91 2.20 2.35 
—0.05 —0.09 —0.03 -0.05 -—0.08 


0.37 0.78 1.85 3.25 3.24 3.82 
0.02 -0.02 -0.07 —0.24 -0.36 —0.56 
—0.14° -0.65 -0.22 -0.78 -1.69 


1,38 1.62 3:32 4.25 4.70 5.40 
0.49 0.25 0.49 —-0.01 0.19 0.14 
5.24 3.97 4.91 2.49 8.07 11.87 


Note: Data used and actual simulations may be obtained from the author. Exchange rates and foreign activity 


refer to trade weighted indices. 


a Reflects a reduction in capital outflows resulting from an endogenous abatement of speculation against the 


dollar. 


bOutcomes in certain quarters affected by capital flows resulting from changes in the discount rate. 
‘Outcomes in certain quarters affected by capital flows mentioned in fn. b above; under a floating rate, these af- 
fect the current account balance by way of the exchange rate. 


preciate under a floating rate. There is an 
increase in real GNP in both instances, but 
it is much larger, as expected under a fleat- 
ing rate, because the depreciation of the 
dollar improves the current account 
balance. 

There is thus a remarkable degree of 
consistency between the signs and relative 
sizes of the outcomes in these simulations 
and the predictions summarized in earlier 
tables. It would be nice to know that this is 
not an accident—that the econometric 
model behaves as it does because it cap- 


tures the chief features of the abstract 
model. I could point to several fortuitous 
consistencies, as well as citing many 
analytical consistencies in the spirit if not 
the particulars of specification. I therefore 
draw the usual conclusion that much work 
remains to be done. 
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Monetary vs. Traditional Approaches to 
Balance-of-Payments Analysis 


By NORMAN C. MILLER* 


My objective here is to suggest a perspec- 
tive on the relationship between the state of 
the money market and international reserve 
flows. This will be done by focusing on the 
monetary approach to the balance of pay- 
ments (MBP) and its relationship to more 
traditional thinking about the balance of 
payments. The literature seems to contain 
two versions of the monetary approach: an 
equilibrium MBP and a disequilibrium MBP. 
The equilibrium version is quite general, 
but the. disequilibrium version requires 
some special (but reasonable) assumptions. 
Also, the equilibrium MBP suggests a small 
country offset coefficient (the percent of a 
home monetary expansion that is dissipated 
via a loss of international reserves) of minus 
unity, while the disequilibrium MBP yields 
an offset between minus unity and zero. 
Furthermore, it is argued that recent papers 
with an MBP flavor reach conclusions that 
differ from those reached in earlier models, 
not because of a focus on the money mar- 
ket, but because of different implicit as- 
sumptions about which markets clear. Fi- 
nally, and perhaps most importantly, it is 
suggested that the state of the money mar- 
ket may bear no necessary relationship to 
the balance of payments if the government 
“pursues an interest rate pegging-type of 
monetary policy, or if there is a nonzero 
value for the government budget. 


I 


The MBP in general suggests that the 
balance of payments or level of interna- 
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tional reserves can be explained via an 
analysis of the money market. The equilib- 
rium version of the monetary approach (call 
it MBP-1) specifies the money market equa- 
tion in either stock or flow terms and as- 
sumes that the money market is in equilib- 
rium. The original Harry Johnson model 
includes only the money market equation 
and is of this nature. More complex models 
of MBP-I have been developed which add 
equations for other markets, but in each 
model the money market clears.' If we 
assume a money expansion multiplier of 
unity for simplicity, then money market 
equilibrium implies 


(1) M-=PL or AM = A(PL) .or 
AR + AD = A(PL) or 
AR = A(PL) — 1AD 


where M = money supply 
P = the price level 
L = the demand for real money 
balances 
international reserves 
domestic assets of the central 
bank 


Obviously in a small country with no eco- 
nomic growth and with prices and interest 
rates fixed by foreign magnitudes, we get 
AR/AD = —1. It is important to realize 
that the AR in (1) is the cumulative move- 
ment in international reserves and not the 


R 
D 


AN 


balance of payments B. This is true because _ 


(1) assumes money market equilibrium. 
Hence B is zero, 

The disequilibrium version of the mone- 
tary approach (call it MBP-II) usually spe- 
cifies the money market equation in flow 
terms and considers the money market 
while it is out of equilibrium. There are two 


l See, for example, the long-run solutions in Rudiger 
Dornbusch and Carlos Rodriguez, as well as the em- 
pirical paper by Pentti Kouri and Michael Porter. 
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variations of this, but they amount to the 
same thing; one focuses on market excess 
demands for each good, and the other 
works through the budget constraint facing 
the economy. To explain, define three 
goods: C = commodities, A = bonds, and 
M = money, and X,;and ¢;, where Xc, X4, 
Xy = home flow supply of commodities C, 
interest bearing bonds or financial assets A, 
and money M minus total (home plus net 
foreign) flow demand for each good (X; = 
home supply of i minus home demand for i 
minus exports of i plus imports of i) and 
dc, $a, @y = funds generated from home 
flow supply of commodities, bonds, and 
money minus home demand for each good 
(¢; = home supply of í minus home de- 
mand for /). 

Each X; is the excess supply in the home 
market for good i. Assume no government 
spending or taxing. The net foreign com- 
ponent of demand is the trade balance 
(in Xc) and the net capital flow (in X,). 
Assume that home money is held only by 
home residents and that no foreign money 
is held at home so that there is no net for- 
eign demand term in Xy. Each œ; is the ex- 
cess supply of good į in the home budget 
constraint. Confusion arises in the literature 
because some authors refer to the excess de- 
mand for good i as — X; while other authors 
use the same term to mean — ¢,. 

From my definitions, 


(2) Xc = c — BT, X, = 6, — KF, 

Xu = Ọm 
where BT = the desired trade balance and 
KF = the desired net capital flow. 

The home budget constraint is 
(3) dc + ġa + dy = 0 
From (3) and (2), it necessarily follows that 
(4) Xet X + Xy = -B 
B = BT + KF 
Frank Hahn and others have used (4) to 
show that the balance of payments will 
equal the excess demand (—X,,) in the 
money market if and only if Xc + X, = 0 


when transactions occur. Call this M BP-Ila. 
Ryutaro Komiya, Murray Kemp, John 
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Kyle, and others have explicitly or impli- 
citly defined $c as the trade balance and ¢, 
as net capital flows, so that (3) also gives the 
balance of payments as identically equal to 
the home excess demand for money.? Call 
this MBP-IIb. 

At first glance MBP-IIb appears to hold 
always while MBP-Ila requires a special 
assumption (Xc + X, = 0). However, the 
assumptions needed for MBP-IIb, 


(5) [dc = BYand $4, = KF] 


can be inserted into (2) to get Xe = X, = 0. 
If the desired trade balance and net capital 
flow are identically equal to the excess of 
home supply over home demand for com- 
modities and assets, then the home com- 
modity and asset markets are always in 
equilibrium; foreign transactions auto- 
matically clear each market. The two varie- 
ties of the disequilibrium version of the 
MBP are identical. 

When Xc + X, = 0, then (4) can be 
written 


(6) X¥y = —-B or AD + AR -— A(PL) 


= —B 

Recall that B is the balance of payments 
while AR is the cumulative movement of R, 
so that AR will always exceed B. Thus, we 
can write B = WAR, with O< Y< 1; yp 
gradually approaches zero as the money 
market and the balance of payments adjust 
toward equilibrium. Consequently, (6) gives 


(7) AD+ AR — A(PL) = -YAR 
or AR/AD = -1/(1 + y) 


The disequilibrium version of the MBP sug- 
gests a small country offset coefficient that 
is smaller in absolute value than minus 
unit?. Since the money market does not 
adjust fully, only a fraction of any monetary 
expansion flows out within the relevant time 
interval. 


H 
This section investigates the conditions 
under which the alternative monetary ap- 


2The short-run equilibrium analyses in Dornbusch 
and Rodriguez also utilize such a model. 
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proaches will give correct conclusions about 
the level of international reserves or the 
balance of payments, and how the MBP’s 
relate to more traditional approaches to the 
balance of payments. From (4) we know 
that in equilibrium (when all markets clear) 
each XY, and B are zero. If R and each exog- 
enous variable appear in each X; and B 
function then the equilibrium value for R 
will be the same regardless of which one of 
the four equations is dropped.’ Therefore, 
any model which focuses on the money 
market (and drops the B equation) should 
give the same answers as a model which 
focuses on the balance-of-payments equa- 
tion. However, MBP-I is relevant only if 
all markets have cleared and the balance of 
payments is zero. It allows us to tell a story 
about what has happened to return the 
money market and the balance of payments 
to zero. 

It is important to understand a crucial 
difference between the models of the 1970's 
(which typically have an MBP-I flavor to 
them) and the models of the 1960’s. The 
algebra of more recent models assumes that 
all markets clear when we solve the system 
. for the equilibrium values of all endogenous 
variables, so that from (4) the balance of 
payments is always zero in long-run equilib- 
rium. Since the solution value for B (in the 
long run) is always zero, it necessarily fol- 
lows that exchange rate or tariff variations 
cannot alter B. Contrastingly, the models of 
the 1960’s typically require the commodity 
and money markets to clear, but do not 
constrain the balance of payments to zero 
when solutions to the equation systems are 
found. Thus, in general B =~ 0 and it is not 
surprising that the value for B changes as 
exogenous variables (such as the exchange 
rate or tariffs) vary. Moreover, from (4) we 
know that when Xc = Xy = 0, it follows 
that —~X, = B; any balance-of-payments 
deficit equals the excess demand in the 
home bond market. Therefore, in the earlier 
models, B < Oimplies X, > 0. The interest 
rate never rises enough to clear the bond 
market, and this may have much to do with 


3Joanne Salop has proven that this is true. 
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the different conclusions reached by the two ) 
types of models. 

From (4) we know that the disequilib- 
rium version of the monetary approach is 


_ relevant if the sum of the excess supplies in 


the commodity and asset markets is zero 
when transactions occur, Xec + X, = 0. 
Obviously this will occur 1f the commodity 
and asset markets both clear, or if disequi- 
librium in one is offset by disequilibrium in 
the other. . 

There appear to be two different sets of ` 
assumptions that will give Xc = X, = 0 
(but Xy not necessarily equal to zero) when 
transactions occur. The first is that the 
home country be unable to alter the price of 
any of its home produced goods, which im- 
plies that the home country is small and 
that all of its goods but money are perfect 
substitutes for goods produced abroad. The 
perfect substitutes assumption in turn 
means that there are no nontraded com- 
modities or assets. In such a situation the 
home commodity and asset markets clear 
instantaneously, as explained earlier, so 
that Xc = X, = 0. If the home country is 
not small or if one or more of its goods are 
imperfect substitutes for foreign goods, 
then in general any excess demand or sup- 
ply will require price and quantity adjust- 
ments which take time. Hence, we can have 
a nonzero X cor X, so that X y —B.* The 
state of the money market bears no neces- 
sary relationship to the balance of pay- 
ments. 

A second set of assumptions that will in- 
sure Xc = X, = 0 and also guarantee that 
X y is not necessarily equal to zero any time 
that Xc = X, = O is: 1) there is time for ad- 
justments in interest rates, prices, and other 
endogenous variables to clear commodity 
and asset markets; and 2) home and foreign 
preferences for commodities and assets are 
identical. The first assumption gives Xç = 
X, = 0 and is consistent with the conten- 
tion that the monetary approach is con- 
cerned with the long run. The identical 


4See Dale Henderson for an excellent review of these 
differences. 

>Alan Rabin has concluded something similar for 
the case when nontraded goods exist at home. 
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preferences assumption is needed to insure 
that the money market does not always 
clear when Xc = X, = 0. With identical 
preferences there will be a zero net wealth 
effect from a movement of R from home to 
foreign residents. Thus, R will not appear in 
the Xcand X, functions, and Xc = X, = 0 
is possible for all conceivable values of R 
(only one of which will give Xy = 0). 

The two sets of assumptions which yield 
Xc = X, = 0, and thereby equate any dis- 
equilibrium in the money market with the 
balance of payments, might be viewed as 
somewhat restrictive, in that they are un- 
likely to hold for many or most countries 
(all of whom have differentiated and/or 
nontraded commodities and assets), and 
over relatively brief intervals when all mar- 
kets are in a state of disequilibrium. How- 
ever, there are reasonable assumptions 
which insure that Yc + X, = 0 even when 
each X; is nonzero so that MBP-II is still 
relevant. 

The requirement is that any disequilib- 
rium in the commodity market creates an 
equal but opposite disequilibrium in the 
bond market. One set of assumptions that 
will achieve this is: 1) any excess demand or 
supply in the commodity market leads to an 
unintended change in inventories which 
must be financed by unintended changes in 
bond supply; and 2) interest rates adjust 
quickly so that people are always willing to 
hold the existing supply of bonds. These 
assumptions insure that Xc + X, = 0 for 
all Xc = 0, because (for example) any ex- 
cess supply of commodities will create an 
equal excess demand in the bond market. 
People willingly hold all bonds, but part of 
the actual supply of bonds is unintended, so 
that desired or intended bond supply is less 
than bond demand.°® 


Ill 
There are two situations where the bal- 


ance of payments bears no necessary rela- 
tionship to the money market. First, sup- 


6Jay Levin has developed a model with these as- 
sumptions. 
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pose that the central bank pursues an in- 
terest rate target-type of monetary policy 
rather than using a monetary aggregate as 
the target. At any point in time the authori- 
ties will automatically adjust the money 
supply so that the money market clears at 
the desired rate of interest. In this case we 
have Xy = 0 for all values of R and the 
other endogenous variables, and thus for all 
values of Xc, X, and B. Obviously MBP-II 
cannot be used to explain the balance of 
payments when the authorities control the 
interest rate. 

D. A. Currie has pointed out a second 
situation where the use’ of a monetary ap- 
proach is of questionable significance. This 
occurs when there is a nonzero value for the 
government budget. The above analysis and 
most models in the MBP formally ignore 
government spending and taxing, and the 
government budget constraint. When we in- 
corporate these, the private sector’s budget 
constraint is 


(8) c + 6, + dy = [Income — Taxes 
— (Demand for Commodities)] 
+ [Private Flow Supply of Bonds 
— Private Flow Demand for 
Bonds] + [Flow Supply of 
Money — Flow Demand for 
Money] = 0 


The relationships between X; and ġ; become 


(9) Xc = ġc + T, — G — BT 
X, = ġa + BE — KF 
Xu = Om 


where G = government demand for com- 
modities; T, = taxes; B® = flow supply of 
government bonds. 

Cdimbining (8) and (9) gives 
(10) Xc+ X, + Xu = (Ts + B! — G) 

— B 

If the government finances any budget 
deficit entirely with bond issues, then (10) 
reverts back to (4), and all previous conclu- 
sions hold. If, however, BE + T, — G is 
nonzero, then in equilibrium (when Xc = 
X, = Xy = 0) there will be a nonzero 
value for the balance of payments, which in 
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turn must equal that part of the government 
budget surplus or deficit that is financed by 
a monetary expansion.’ The important fact 
was pointed out long ago by Ronald 
McKinnon,® but until Currie’s paper ap- 
peared, the profession appears to have been 
unaware of the effect of all this on some of 
the conclusions of the monetary approach. 
First, there is no natural tendency for B to 
approach zero when all markets (including 
the money market) clear. Second, if the gov- 
ernment budget deficit or surplus is endog- 
enous (as for example when taxes depend 
on income) then the equilibrium value for B 
will change when there are shifts in exog- 
enous variables such as tariffs and ex- 
change rates. This, of course, contradicts 
some of the most important policy implica- 
tions of MBP-I. Finally, when markets are 
in a state of disequilibrium, the value for 
X y will be unrelated to the balance of pay- 
ments (even if our assumptions keep Xc = 
Xa = 0), so that MBP-II is no longer use- 
ful. 

Some intuitive feel for what is implied by 
(10) may make all this more palatable. Most 
MBPmodels contain no government spend- 
ing or taxing. Hence, from (10) or (4) the 
sum of the excess supplies in all home mar- 
kets is equal to the ex ante net value of all 
home private transactions with the rest of 
the world. When a government sector is in- 
cluded in the model, the sum of the excess 
supplies in all home markets is still equal to 
the desired net value of all home private 
transactions with the rest of the world, but 
now the latter includes both foreigners and 
the home government. As William Branson 
has correctly pointed out, the government 
budget deficit or surplus plays a role that is 
identical to the balance of payments. eAny 
private excess demand (supply) for money 
can be satisfied equally by a. government 


7Amor Tahari has reached the same conclusions 
within the context of a growth model for an open 
economy. 

8 According to McKinnon, “government deficits can 
be consistent with equilibrium in the private sector of 
the economy, if at the same time, a trade balance 
deficit drains off the supply of new financial assets 
which is being created” (p. 232). 
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budget deficit (surplus) or payments surplus 
(deficit). 

The limitations.to the MBP that arise 
when a government budget is added to the 
model do not destroy the important fact 
that the balance of payments is still a mone- 
tary phenomenon. A payments deficit can 
arise when all markets clear, only to the ex- 
tent that the government is financing at 
least part of a budget deficit via monetary 
creation. A budget imbalance that is 
matched by the sale or repurchase of gov- 
ernment bonds will yield a zero balance of 
payments. 

Since (T, + B® — G} is equal to the 
monetary growth rate, the MBP is correct 
in concluding that the balance of payments 
of a small country will always equal the 
monetary growth rate. What Currie’s work 
and identity (10) point out is that tariffs 
and/or exchange rates can conceivably alter 
(T, + B£ — G) and turn both the monetary 
growth rate and the balance of payments 
into endogenous variables. This would be 
true especially in less developed countries 
(where the ability to float government 
bonds is limited) and in countries wherein 
the authorities seek to peg the interest rate. 
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DISCUSSION 


RUDIGER DORNBUSCH, Massachusetts 
Institute of Technology: John Bilson’s 
paper integrates the main elements in the 
theory of exchange rate determination and 
introduces empirical evidence on these 
questions. The theory emphasizes the role 
of monetary factors, international linkage 
of nominal interest rates as well as the rela- 
tion between interest differentials, and the 
expectation of exchange rate depreciation. 
These relations are viewed from the 
perspective of industralized countries with 
their efficient highly integrated capital 
markets. 

The main elements of exchange rate de- 
termination can be summarized by interest 
arbitrage, adjusted for exchange rate ex- 
pectations: i = i” + d and the definition of 
the expected rate of depreciation: d = 
(S — SVS, where i and i* are the domestic 
and foreign nominal interest rates, and d is 
the expected rate of depreciation, defined 
as the percentage excess of the expected fu- 
ture spot rate S over the current spot rate S. 
Combining the two equations yields an 
expression for the equilibrium spot rate: 
S =S +i- i*]. 

The equilibrium spot rate is equal to the 
expected future spot rate discounted at the 
international nominal interest differential. 
-This formulation highlights two essential 
aspects of exchange rate determination: 
First, there is the link between exchange 
rate expectations and the equilibrium value 
of the current spot rate. Given interest 
rates, a change in the expected future spot 
rate is directly translated into an equipro- 
portionate change in the current spot rate. 
Second, interest rates are a determinant of 
the spot rate. Given exchange rate expecta- 
tions, an increase in our interest rate will 
lead to an appreciation. This establishes the 
close link between asset markets, in 
particular short-term money markets, and 
the exchange rate. The formulation also 
contributes to an understanding of the vol- 
atility of exchange rates which mirrors the 
volatility of short-term interest rates. That 
volatility is magnified to the extent that dif- 
fuse expectations cause movements in the 
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spot rate to exert a significant effect on ex- 
change rate expectations. 

How does such a framework fit the em- 
pirical model? Bilson starts from absolute 
purchasing power parity (PPP) to derive | 
the exchange rate as the link between na- 
tional price levels, which in turn are de- 
termined by nominal money supplies and 
real money demands. The equilibrium ex- 
change rate is thus determined in the 
general equilibrium of the economy, which 
is proximately characterized by the 
nominal quantity of money on one side, and 
interest rates and real income as de- 
terminants of money demand on the other 
side. In a monetarist construction with full 
price flexibility the theory would suggest 
that an increase in money would be instan- 
taneously offset by an equiproportionate 
increase in prices and the exchange rate 
without any incidence on real vartables. 

Bilson recognizes, of course, that sucha 
view is untenable as a description of the 
facts. He suggests that effective prices are 
more flexible than measured indices such as 
the CPI. More specifically he argues that 
the exchange rate can be taken to represent 
the flexible price segment of the effective 
price level and deflator of money balances. 
With such an adjustment an increase in 
nominal money is dampened in its real ef- 
fects because the induced depreciation of 
the exchange rate raises the effective price 
level and thus reduces the increase in the 
real money stock. He argues that empir- 
ically the exchange rate has a 60 percent 
weight in the effective price level with the 
remaining 40 percent going to the CPI. 
Considering that this result arises in the 
context of monthly data, in equations that 
use M and M money demands as the ag- 
gregates, it vastly overstates the potential 
effect of the exchange rate. After all, with 
Mand M money demand by the business 
sector (exposed to the more flexible seg- 
ment of prices) is deemphasized. For these 
monetary aggregates we are primarily look- 
ing at the behavior of households for whom 
the CPI is, by and large, an accurate 
measure of the effective price level. 
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There are more reasons to doubt the 
exchange rate equation as a correct 
specification of relative money demands. 
The derivation assumes absolute PPP, an 
assumption that is at odds with the facts as 
the work of Irving Kravis and Robert 
Lipsey and others has shown. Moreover, 
although different monetary aggregates are 
used for the two countries (M> for 
Germany and M; for the United Kingdom) 
elasticities are constrained to be equal. 
Contrary to conventional specifications of 
money demand there is no allowance for 
adjustment lags nor for own rates of return 
in the form of deposit rates. The exchange 
rate equation should not be interpreted as a 
test of the money market model but rather 
as a reduced form that includes the more 
important macro-economic determinates of 
exchange rates. 

Bilson’s interest rate equation is puz- 
zling. It explains changes in the interest dif- 
ferential in terms of regressive and adaptive 
adjustments to expectational errors. This 
equation exactly reverses the conventional 
theory, where short-term interest rates are 
determined by the balance between money 
demand and supply and exchange rates ad- 
just to these differentials with minimal if 
any feedback, to yield the equilibrium term 
structure of exchange rates. This order of 
things is indeed supported by the evidence, 
as can be seen by rewriting the interest rate 
equation: 


Dx, = —.89x +4 = 


(11.2) 


92x1- 03 Ds, 
(11.4) (.27) 


The equation does show a sizeable effect 
of exchange deterioration on interest rates. 
A I percent depreciation would raise the 
(annualized) interest differential by thirty- 
six basis points. It is apparent, however, 
that the coefficient estimate on the depre- 
ciation rate has a large standard error and 
(assuming zero covariance between the 
coefficient estimates in Bilson’s equation) 
is not significantly different from zero. In 
fact the interest rate equation does not sup- 
port a feedback from exchange rates and 
thus puts in question the dynamic model. 
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The most striking aspect of Bilson’s 
model is the absence of an explicit role of 
exchange rate expectations as one of the 
determinants of the spot rate. It was shown 
above that short-term interest rate dif- 
ferentials and exchange rate expectations 
are separate determinants of the spot rate. 
This is all the more important because, in 
the well-established absence of PPP, 
nominal interest rates do not contain all 
useful information about the future course 
of the exchange rate. Exchange rate expec- 
tations must be introduced to establish the 
link between the spot rate and prospective 
events in the real sector such as com- 
mercial policy, fiscal policy, or changes in 
external indebtedness. They are also im- 
portant in that they capture the extent to 
which policy is regarded as accommodating 
and the paths of money or fiscal policy are 
viewed as endogenous and responsive to 
the exchange rate. Failure to include ex- 
change rate expectations in the model is 
surely one important explanation for the 
high standard error (5 to 6 percent on a 
monthly basis) of the exchange rate equa- 
tion. 


JACOB A. FRENKEL, University of Chi- 
cago: Peter Kenen’s paper contains a use- 
ful theoretical framework for the analysis of 
macro-economic policies in an open 
economy. Its major characteristics are (i) 
the detailed specification of portfolio rela- 
tionships, (1i) the careful distinction be- 
tween stocks and flows which are linked 
through the Metzlerian wealth-savings 
mechanism, (ili) the view that exchange 
rates are determined by the general equilib- 
rium of the system, and (iv) the assumption 
thas markets clear continuously. Kenen 
demonstrates that open economies are fun- 
damentally interdependent and that flexible 
exchange rates do not insulate the economy 
against all external shocks. I believe that 
most economists would agree with this con- 
clusion as well as approve of the major 
characteristics of the conceptual frame- 
work. Therefore, rather than discuss the 
details of the model, I wish to highlight 
some of the issues and suggest some possi- 
ble extensions. 
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The asset-market approach to the ex- 
change rate emphasizes the dependence of 
the demand for domestic and foreign cur- 
rency on expectations. Resembling 
characteristics of other asset markets, cur- 
rent exchange rates incorporate the market 
participants’ expectations concerning fu- 
ture course of events. This perspective is 
useful in interpreting what otherwise would 
have been described as ‘‘erratic’’ move- 
ments of rates. To incorporate this im- 
portant feature it would be interesting to 
relax Kenen’s assumption that expecta- 
tions are “‘static.’’ Such an extension 
would incorporate the role of forward 
markets for foreign exchange as well as the 
equilibrium condition that is summarized 
by the interest-parity relationship. It could 
then be shown that policies which affect the 
difference between domestic and foreign 
rates of interest also affect the forward dis- 
count .on foreign exchange and thereby 
place an important constraint on the 
conduct of macro-economic policies aimed 
at affecting rates of interest. 

My second comment relates to Kenen’s 
comparison of the effects that a given 
policy would have on the equilibrium under 
fixed and flexible exchange rate regimes. 
An alternative route would start with the 
presumption that, independent of the ex- 
change rate regime, the real equilibrium is 
homogeneous of degree zero in all nominal 
variables. The analysis would then explore 
the policies which are likely to be pursued 
under the two regimes. Thus, while Kenen 
emphasizes the different effects of a given 
set of policies, the alternative approach em- 
phasizes the dependence of policy choices 
on the exchange rate regime. | 

Kenen’s comparison of the two regjmes 
involves the assumption that the various 
behavioral relationships are given. An 
interesting extension would relax this 
assumption. For example, the demand for 
money under flexible rates might depend on 
the expected change in the exchange rate 
reflecting the phenomenon of ‘“‘currency 
substitution.” To the extent that the 
structural parameters depend on the ex- 
change rate regime, one may wish to sup- 
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plement the simulations with an analysis of 
the stability of the structural parameters as 
between the two regimes. 

Kenen compares the two ‘‘clean” 
regimes. Under the clean float the au- 
thorities are presumed not to hold interna- 
tional reserves and not to intervene to af- 
fect the rate; monetary policy is assumed to 
be conducted by open-market operations. 
Open-market operations amount to an ex- 
change of domestic currency against secu- 
rities while foreign exchange interventions 


amount to an exchange of domestic cur- 


rency against foreign exchange. It is of 
interest to explore whether there are funda- 
mental differences between these two ways 
of changing the supply of domestic cur- 
rency. Furthermore, recent experience 
reveals that countries have chosen to hold 
and use international reserves and to 
manage the float. An interesting extension 
would examine whether, as an analytical 
matter, a managed float is just an inter- 
mediate system between the two extremes 
of fixed and floating rates or whether (as I 
believe) it contains some additional new im- 
portant elements. 

My final remark deals with the wealth ef- 
fects that are associated with exchange rate 
changes. Kenen highlights the wealth-sav- 
ings mechanism and its effect on the trade 
balance. It might be added that following 
the capital loss induced by a devaluation, 
individuals will sell inventories of goods 
(and bonds) for money in order to restore 
the desired portfolio composition. This 
composition effect supplements the wealth-. 
savings effect and might dominate the path 
of the trade balance over the short run. | 

I wish to conclude with three remarks on 
Norman Miller’s contribution. First, to the 
extent that economic theory is capable of 
predicting short-run positions, I would 
prefer to use the concepts of short-run vs. 
long-run equilibria rather than those of 
equilibrium vs. disequilibrium. Second, 
the phenomenon that when private sector’s 
spending equals its income the deficit in the 
balance of payments equals the govern- 
ment’s budget deficit is an accounting 
truism that should hold in any sensible 
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model of the balance of payments (for 
example, the monetary approach to the 
balance of payments) since balance-of-pay- 
ments accounting treats private and 
government spending alike. Third, to the 
extent that a change in tariffs induces a 
finite change in the equilibrium holdings of 
international reserves (which is the cumula- 
tive balance of payments during the adjust- 
ment period), the long-run effect on the 
balance of payments must be zero. 


Marc A. Miles, Rutgers University: 
Marina Whitman originally described this 
session as an ecumenical session with 
people of various persuasions. There are 
papers from people representing three dif- 
ferent theologies: an ‘‘Orthodox 
Monetarist,” a disciple of the ‘‘Church of 
the Latter Day Keynesians,’’ and a ‘‘Uni- 
tarian’ in the sense that he recognizes the 
disciples of monetarism to be great 
philosophers but does not necessarily look 
to them for salvation. I was probably 
selected as a token representative of the 
“Agnostic School, although those of you 
familiar with what Whitman has called 
“global monetarism’’ may think that 
“World Unification Church”’ is a more ap- 
propriate title. This alternative model has 
quite different implications than the three 
papers about the role of exchange rates and 
foreign account adjustment. 

Norman Miller refers to three different 
types of monetary approach models, one 
equilibrium and two disequilibrium. His 
‘main objection to the equilibrium models is 
that they fail to explicitly bring in the 
budget constraint of the government sector. 
Yet he concludes only that the government 
deficit will affect the balance of payments 
to the extent that it is financed by printing 
money, hardly a new result and one that 
few monetarists could argue with. 

Miller also determines conditions within 
the disequilibrium models for which *‘the 
balance of payments bears no necessary 
relationship to the money market.” Yet all 
he shows is that in the short run not all the 
excess supply of money is eliminated, again 
not a new concept. This intended nonrela- 
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tionship is an implication of currency sub- 
stitution models. To the degree that a 
subset of individuals within countries 
adjust their diversified currency holdings to 
changing opportunity costs, flows of money 
among countries will occur through private 
markets rather than the balance of pay- 
ments. Just as Miller wants to show, the 
domestic money market is no longer 
reflected in the balance of payments. 

The other papers pose two questions 
about exchange rates. First, what effects do 
exchange rate changes have? Second, what 
determines the exchange rate? In an in- 
tegrated world changes in the relative 
values of currencies effect only nominal 
variables. Arbitrage assures that relative 
price levels do not change, and real vari- 
ables such as the trade balance remain 
essentially unaffected. This view contrasts 
sharply with Peter Kenen’s paper. Kenen’s 
model has each country producing only one 
good. The supply responses of producers in 
a multigood country that guarantee arbi- 
trage of goods prices are eliminated. If rela- 
tive price changes occur, producers are not 
free to increase production of the now rela- 
tively cheaper good. The elimination of ar- 
bitrage with the assumption of fixed 
domestic currency prices of produced 
goods means that devaluation changes rela- 
tive goods prices. But this relative price 
change is really a change in the terms of 
trade, and any resulting effects should be 
attributed to terms of trade changes, not ex- 
change rate changes. 

Kenen also raises the issue of capital 
gains and losses resulting from the holding 
of foreign currency denominated securities. 
A number of papers including my own have 
analyzed this issue with respect to devalua- 
tion and Stephen Magee has done so with 
respect to currency contracts. While this 
‘bond effect’’ adds theoretical complete- 
ness, it seems to have little empirical im- 
portance. Empirical studies have failed to 
show a net improvement in the trade 
balance following devaluation. In particular 
even when I standardized for the effects of 
government policy and growth, there ap- 
peared to be no systematic evidence that 
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devaluations improve the trade balances. 
However I have found evidence of some 
net improvement in the balance of pay- 
ments. This improvement indicates that ex- 
change rate changes are associated with 
portfolio readjustments involving the 
capital account and balance of payments. 
Returning to the question What de- 
termines the exchange rate?, I would 
rephrase it to ask: Is the exchange rate de- 
terminate? The two papers imply an 
affirmative answer. Yet from the perspec- 
tive of the “global monetarist” model a 
unique exchange rate may not exist. 
Indeed, there may be an infinite number of 
possible ‘‘equilibrium’’ exchange rates. 
The source of indeterminateness is cur- 
rency substitution in demand as Arthur 
Laffer and I have argued elsewhere. The 
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more currencies are substitutes in demand, 
the more the adjustment of the money 
market will occur through quantity flows 
rather than price changes. There are still 
three unknows as shown by Bilson, but 
now there are only two independent equa- 
tions. 

The degree of substitution should be 
measured by the elasticity of substitution, 
not by the interest elasticity as used in 
Bilson’s paper. Therefore Bilson’s failure 
to find an increase in the interest elasticity 
of the demand for money during the floating 
rate period has no implication for currency 
substitution. When I estimated the elas- 
ticity of substitution between U.S. and Ca- 
nadian dollars in Canada, I found a 
Significant rise as Canada moved from fixed 
to floating rates. 


ECONOMICS AND LAW 


Altruism in Law and Economics 


By WILLIAM M. LANDES AND RICHARD A. POSNER* 


The use of economics to understand the 
legal system has been growing rapidly. This 
new field of applied economics is worth- 
while for its own sake because the legal 
system is an important part of the social 
system. It is also interesting for its potential 
feedback into the analysis of economic 
problems in other fields. For example, the 
analysis of the social costs of crime has led 
to a change in the thinking of economists 
about the monopoly problem.! Recent 
work on private law enforcement appears 
to have broad implications for the problem 
of employee discipline within a firm.? This 
paper will examine another area where the 
economic analysis of law appears to have 
implications: for broader economic ques- 
tions, the law of rescue, and will also ex- 
plore its relevance to economic questions 
not limited to the ‘‘law and economics” 
field. 

Economists such as Gary Becker have 
discussed altruism—which we will define 
as the making of any transfer that is not 
compensated—mainly in relation to 
transfers within the family, and secondarily 
in relation to gifts to charity. Another im- 
portant area of altruistic activity concerns 
the rescue of the person or property of 
strangers. One reads about the passerby 
who jumps into the lake to save a drowning 
swimmer—-and about the passerby who 
does nothing to assist the screaming victim 
of a criminal assault. The question of how 


*Professor of economics and professor of law, 
respectively, University of Chicago Law School, and 
members of the Senior Research Staff, National Bu- 
reau of Economic Research. This paper is based on a 
larger on-going study supported by the Law and Eco- 
nomics Program at the University of Chicago Law 
School, and by a grant to the National Bureau of Eco- 
nomic Research from the National Science Founda- 
tion for research in law and economics. 

1See Posner and Gordon Tullock. 

2See Gary Becker and George Stigler. 
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to explain either kind of conduct from the 
standpoint of economics is a challenging 
one. An examination of the legal regulation 
of rescue may provide clues to its answer. 


I 


The peril that invites rescue provides 
a perfect example of external benefits: A 
sees a flowerpot about to fall on B’s (a 
stranger's) head; if he shouts, B will be 
saved. Thus A has it in his power to confer 
a considerable benefit on B. However, it is 
infeasible for A and B to contract for the 
rescue because of the lack of time for ne- 
gotiation.® 

A standard reaction to a situation in 
which there are substantial potential 
external benefits and high transaction costs 
is to propose legal intervention. In the 
example put, this would mean giving A the 
right to either a public or private (i.e., pre- 
sumably from B) reward for the service he 
renders in saving B or punishing A if he fails 
to save B. Either form of intervention, 
however, is apt to be quite costly. Where, 
as in the example given, the rescuer is not 
engaged in the business of rescue, the ap- 
propriate reward, which from the stand- 
point of economics depends on the op- 
portunity costs of A’s time and the ex- 
pected costs resulting from the dangerous- 
ness to him of the rescue, would be costly 
to Compute. And if the optimal reward was 
low (because the rescue entailed little cost 
to A), the costs of computation and en- 
forcement of A’s legal claim would be high 
relative to the pure reward component, 


‘Actually, the basic cause of the high transaction 
costs here is not the limited time but, as in more 
conventional high transaction cost cases, the number 
of relevant parties: there are simply too many potential 
rescuers for B to identify and negotiate with before he 
ventures on his walk. 
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resulting in potentially serious misalloca- 
tive effects. 

The costs of legal intervention are in one 
important respect reduced under a system 
of liability for nonrescue (as distinct from a 
reward for rescue): damages need to be 
computed only in cases where the rule of 
liability is violated (or alleged to be 
violated), and these occasions may be few 
if compliance with the rule is widespread. 
The reward approach, in contrast, would 
require compensation in every case in 
which a rescue was made successfully. 
However the liability approach creates 
another cost: it operates as a tax on 
activities in which a person may be called 
upon to attempt a rescue, and like any tax 
will cause people to substitute away from 
those activities. This could result in too few 
potential rescuers, leading to excessive 
safety precautions by potential rescuees.° 

The foregoing objections to using the law 
to internalize the external benefits of a 
rescue would be much less imposing were it 
not for altruism, a factor ignored in most 
discussion of externalities. Altruism may 
be an inexpensive substitute for costly legal 
methods of internalizing external benefits— 
though this depends, of course, on the 
degree to which altruism will actually mo- 
tivate rescue. 

Becker’s analysis of altruistic giving em- 
phasizes wealth disparities between the 
donor and donee. This emphasis follows 
from the principle of diminishing marginal 
rates of substitution, that is, the greater the 
donor’s wealth relative to the donee, the 
greater the amount the donor is willing to 
give up at the margin in exchange for a 
dollar increase in the donee’s wealth. The 
rescue setting presents a dramatic example 
of wealth disparities. At the moment when 


‘Tf, for example, the gain to B from rescue was $10 
and the optimal reward was $1, but the cost of com- 
putation $100 and was borne by B, B might be led to 
adopt excessively costly safety precautions to avoid 
being in the position of having to reward A for rescuing 
him. Placing the cost on the taxpayer would have dif- 
ferent, but not necessarily less serious, misallocative 
effects. 

šFor a more complete analysis of the costs and 
benefits of compensation and liability rules in the 
rescue setting, see the authors. 
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the flowerpot is about to crash down on B’s 
head and possibly kill him, A, though he 
presumably does not know what B’s wealth 
was before the flowerpot toppled over, 
does know that B’s expected wealth is now 
very small and that his own wealth, 
however slight, is almost certainly much 
greater than B’s. Moreover, if the cost toA 
of effecting the rescue is very small (the 
cost of a shout), A can transfer wealth to B 
at a very low cost to himself. Thus, even 
though, because they are strangers, A pre- 
sumably values a dollar to himself much 
more highly than he values a dollar to B, the 
rescue may still be a “‘profitable’’ transac- 
tion for A. Suppose that A considers a 
dollar to be worth a dollar in his own 
possession but only one cent in B’s 
possession (though if it were not a rescue 
setting, i.e., if their wealth were more 
equal, A might value a dollar in B’s 
possession at only .01 cent instead of one 
cent). Nonetheless, if A can save B’s life at 
a cost of a dollar and thereby confer a 
benefit on B that A can guess is worth 
several hundred thousand dollars to B, the 
transfer will increase A’s utility though he 
receives no compensation from B or 
anyone else. The “‘leverage’’ that A obtains 
by being able to increase B’s wealth very 
greatly at little cost to himself is the coun- 
terpart to the matching grant in the conven- 
tional charity context, which reduces the 
cost of a gift to the donor below the dollar 
amount received by the donee. 

The above analysis does not explain, 
however, why A derives any utility from 
the welfare of a complete stranger. This 
question has generally been elided in eco- 
nomic discussions of altruism. It is 
assumed that family members (say) have 
interdependent utility functions but the 
source of the interdependence is not inves- 
tigated. Once it is observed that gifts are by 
no means limited to family members the 
source of this component of the utility func- 
tion becomes difficult to accept as a matter 
of pure assumption. 

The biologists have done more work on 
this question than the economists. They 
have shown that altruism may increase the 
likelihood of the altruist’s genes surviving 
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in the competition among populations. If 
insect A saves B from some peril, this 
means that B will be alive to save A should 
he find himself in danger. Robert Trivers 
argues this “‘reciprocal altruism’’ may en- 
hance the surVivorship of the group to 
which A and B belong relative to that of 
some nonaltruistic insect group. Mordecai 
Kurz has developed an economic model of 
such behavior. A closely related concept 
(call it “gene survival’) comes into play 
where, say, A in our example dies while 
saving B; A and B may share some of the 
same genes and B’s survival may contribute 
more to the chances for the survival of their 
common genetic endowment than A’s.® 

Reciprocal altruism may explain some, 
but surely today only a very small, fraction 
of rescues of strangers. In small commu- 
nities, the person one rescues, even if a 
‘stranger, may indeed be a potential rescuer. 
In modern urban communities the 
probability that one is saving someone who 
will someday reciprocate will often be very 
close to zero—if he is indeed a stranger. To 
be sure, the stranger may be carrying some 
of the rescuer’s genes, but this possibility 
will often be as remote as the possibility 
that he will someday rescue you. Thus the 
likelihood that the nonaltruist will be 
“weeded out” in the competition within or 
among modern societies is slight. 

If we emphasize simply the large dis- 
count that the potential rescuer will apply 
to a stranger’s welfare in deciding how 
much cost to incur in rescuing him, the bio- 
logical analysis of altruism is helpful. 
However the analysis seems to imply not 
only that the discount will be large but that 
normally it will be so large that only a small 
fraction of cost-justified rescues (i.e., 
where the costs to the rescuer are less than 
the benefits to the victim) would be at- 
tempted. 

A possible alternative to the biological 
approach is to emphasize the recognition 
factor in rescues. The fact that most 
charitable donations are not anonymous 
and, indeed, that many donors seem quite 
avid to obtain publicity for their gifts (as 


®See Richard Dawkins. 
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where a university chair is named after the 
donor) suggests that the desire for publicity 
or recognition is an important factor in 
charitable giving. Rescuers, too, get their 
names in the newspapers and this may be 
the ‘‘real’’ reason why they rescue com- 
plete strangers. 

This analysis may appear merely to push 
the inquiry back one step: why do donors, 
whether of money or services, receive fa- 
vorable public recognition? Presumably, 
this results from a public sense, however 
dim, of altruism as an economizing force 
(i.e., a low-cost method of internalizing ex- 
ternal benefits, compared to legal inter- 
vention). Notice that this analysis does not 
require that anyone be in fact altruistic in 
the sense that he derives utility from mak- 
ing a transfer to a stranger. Conceivably 
everyone who makes such a transfer does 
so not out of true altruism but to obtain a 
reward which consists of favorable 
publicity. 

The importance attached to the recogni- 
tion factor is relevant to shaping public 
policy toward rescues. If it is deemed a 
substantial motivating force in rescues, this 
would argue against creating liability for 
failure to rescue. One effect of liability is 
that the successful rescuer will no longer 
receive as much favorable public attention, 
because the public will assume he acted 
simply out of fear of liability. This increases 
the tax effect of the liability approach in 
discouraging potential rescuers. 


II 


Although the basis for altruistic impulses 
toward strangers in peril is obscure, the 
existence of the impulse is verified by the 
numerous instances in which rescues have 
occurred where neither reciprocal altruism 
nor gene survival could provide a plausible 
motivation. The fragility of such im- 
pulses—a clear implication of the biological 
analysis—has also been recognized by the 
law. Generally the law does not rely on al- 
truism to internalize external benefits 
where the costs to the rescuer are great. 
For if the rate at which the potential rescuer 
equates his costs to the benefits to the 
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person saved is low (for example, it takes 
$100 in benefits to the person saved to com- 
pensate the rescuer for incurring a cost of 
1¢), then altruistic rescues are unlikely to 
occur in cases where the costs of rescue are 
large. 

Two examples will illustrate the law’s 
recognition of this point. Although the or- 
dinary rescuer is entitled to no reward, the 
professional (normally a physician) is 
entitled to collect his standard fee from the 
person rescued in the high-transaction- 
costs setting (for example, no negotiation is 
possible because the victim is uncon- 
scious). Not only is the physician’s op- 
portunity cost of time higher than that of 
the average nonprofessional rescuer, but, 
because of his greater knowledge of 
medical treatment, he is expected to spend 
more time with the rescued person (treating 
him, as distinct from simply calling an am- 
bulance). Thus the total costs of rescue to 
the physician are apt to be higher than 
those borne by the nonprofessional. (To 
some extent, however, the greater benefit 
normally conferred by the professional 
rescuer’s more extensive services may off- 
set the added cost.) The costs of comput- 
ing the reward. moreover, are relatively 
slight because the physician’s fees for 
similar services are readily discoverable. 

The second example is rescue at sea. 
Normally this is undertaken by commercial 
operators (especially in cases where the 
vessel or its cargo, rather than just 
passengers and crew, are salvaged) at 
substantial cost. One is not surprised that a 
successful rescue at sea entitles the rescuer 
to a reward—and that the rescuer’s right is 
most firmly established where it is property 
rather than lives that is rescued: the cost of 
pure life salvage is normally less than that 
of property salvage, and the normally 
greater value of lives versus property 
increases the likelihood of an altruistically 
motivated rescue of lives.” An additional 
factor is that to the extent rescue is un- 
dertaken by firms operating in a competi- 


‘For a detailed discussion of professional rescue and 
some empirical analysis of salvage awards, see the 
authors. 
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tive market, as is usually the case at sea, ` 
the costs of altruism to the rescuer tend to 
be very great; the firm’s very survival may 
be at stake because altruism implies the 
bearing of uncompensated costs that a 
nonaltruistic competitor would avoid. A 
closely related point is that altruism is not a 
trait with positive survival value in a com- 
petitive market. On the contrary, competi- 
tion will tend to weed out the altruistic 
seller, just as it tends to weed out any other 
type of high cost seller. 

Given that legal intervention and altruism 
are substitute methods of encouraging the 
internalization of the external benefits of 
rescues in emergency situations, the ques- 
tion naturally arises whether studying the 
pattern of legal intervention in rescues 
might provide a clue to variations over time 
or across societies in the level of altruism. 
We have compiled a list (available on 
request) of the countries (and a single U.S. 
state— Vermont) that impose liability for 
failure to rescue, by date of first imposition 
of liability. The task of explaining this 
ordering is a formidable one and we are not 
able to offer more than conjecture. It may, 
however, be significant that no law impos- 
ing liability for nonrescue has been found 
prior to 1867. This may reflect the fact that 
in a preurban society reciprocal altruism 
may provide an adequate substitute for 
legal coercion to rescue. 

Another suggestive feature of our list is 
the predominance of fascist and communist 
states among the early adopters of lability 
for nonrescue. Liability for failure to rescue 
is a form of conscription for social service 
which would seem congenial to a state that 
already regards its citizens’ time as public 
rather than private property. It may not be 
accidental that the first (and thus far only) 
U.S. state to impost liability for nonrescue 
is Vermont, which has the third highest tax 
rate (after Alaska and New York) in the 
United States. 


IH 
Thus far we have discussed altruism as a 


substitute for law in internalizing external 
benefits. Why should it not equally be a- 
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substitute for law in internalizing external 
costs? Indeed, if we do not need a law to 
compel rescues, why do we need, for 
example, a law to compel drivers to avoid 
running down pedestrians? 

The reason would appear to lie in the 
significant discount the driver is likely to at- 
tach to pedestrians’ benefits and the high 
cost of accident avoidance (for example, 
damage to one’s car and personal injury, or 
the cost of altering one’s behavior at an 
earlier stage, such as driving at a slower 
speed, to avoid situations in which an ac- 
cident is imminent). To be sure, when these 
costs are low, even a relatively small 
degree of altruism will be sufficient to in- 
duce the driver to avoid the accident. When 
these costs are substantial, though not as 
large as the benefits to the pedestrian, al- 
truism is unlikely to be an adequate method 
of internalizing the pedestrian’s losses and 
hence a liability rule will be required to 
generate optimal accident avoidance. 

Why, therefore, does not society impose 
liability only when the costs of avoidance 
are high (though still less than the victim’s 
benefits) and rely on altruism. alone to pre- 
vent low-avoidance-cost accidents? This 
approach would be symmetrical to the 
treatment of compensation in the rescue 
setting. However, the principal objections 
to compensation in the low-cost rescue 
case-—the cost of computing the reward, 
the cost of transacting between the parties, 
and the possible use of costly legal proceed- 
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ings to enforce one’s right to a reward—are 
not present when the question is whether to 
impose liability in the low-avoidance-cost 
accident situation. Here a liability rule, if 
effective, will be relatively cheap because 
the accident will usually be deterred. 
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Capital Punishment and Homicide in England: 
A Summary of Results 


By KENNETH I. WOLPIN* 


This paper is a summary of a more exten- 
sive examination of the time-series pattern 
of homicides in England and Wales from 
1929 to 1968.1 The analysis is conducted 
within the structure of an economic ap- 
proach to criminal behavior, that is, the ag- 
gregate national observations are hy- 
pothesized to have been generated by the 
cumulation of individual decisions based 
upon a maximizing calculus such as that of 
Isaac Ehrlich among others. Whether such 
a behavioral model is applicable to the 
crime of homicide is the major empirical 
issue addressed in this essay. Although 
many homicides result from seemingly little 
prior reflection of costs and benefits, 
precipitating circumstances are themselves 
not necessarily beyond choice. The degree 
to which the expected penalty for homicide 
influences the decision of avoiding disputes 
leading to violence cannot merely be 
presumed negligible. 

The economic framework asserts that in- 
dividuals respond to the structure of incen- 
tives and penalties embodied in the criminal 
justice system. A direct implication is that 
increases in expected punishment through 
changes in probabilities of arrest and con- 
viction will reduce the incentive to commit 
homicide. Moreover, among those actions 
which retard criminal behavior, effective- 
ness, as measured by the offender’s elas- 


“Assistant professor, department of economics and 
Institution for Social and Policy Studies, Yale 
University. This paper was prepared under Grant 
Number 75N1-99-0127 from the National Institute of 
Law Enforcement and Criminal Justice, Law Enforce- 
ment Assistance Administration, U.S. Department of 
Justice. Points of view or opinions stated in this docu- 
ment are my own and do not necessarily represent the 
official position or policies of the U.S. Department of 
Justice. I wish to thank Randall Olsen for many useful 
discussions recognizing the usual disclaimer of 
responsibility for remaining errors. 

The more detailed paper is available from the 
author on request. 


422 


ticities of response, can be ordered; a given 
percentage rise in the probability of arrest 
is predicted to reduce the homicide rate by 
a greater proportion than an equal 
percentage increase in the conditional 
(upon arrest) probability of conviction and 
the latter by a greater proportion than the 
same percentage increase in the conditional 
(upon conviction) probability of execution 
Or imprisonment. The intuition is that 
increases in the likelihood of events which 
are conditional upon fewer previous events 
place an individual in jeopardy of entering a 
greater number of further undesirable 
states, that is, states in which additional 
costs are incurred. 

The theory also implies that increases in 
the severity of punishment diminish homi- 
cidal behavior. If execution is the ‘most 
severe punishment, it will be the greatest 
deterrent. In principle, the question of 
whether homicides conform to the eco- 
nomic perspective can be divorced from the 
question of whether executions are a more 
effective deterrent than alternative forms of 
punishment as practiced, though the ques- 
tion of the deterrent value of any specific 
form of punishment is fundamentally in- 
separable. Acceptance of a general theory 
of deterrence does not require acceptance 
of a differential deterrent impact of capital 
punishment. 

The evidence from the English experi- 
ence lends support to the deterrence 
perspective and to the notion that execu- 
tion is viewed by potential offenders as 
more severe treatment than the level of the 
alternative imprisonment penalty. Regres- 
sion estimates indicate a differential nega- 
tive impact of executions on homicides 
over that of ‘‘life’’ imprisonment that is 
roughly stable over different specifications 
and time periods. Several more casual 
pieces of evidence also conform to the 
same conclusion. The fact that there are im- 
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portant limitations of the data and difficult 
methodological issues yet:to be resolved 
should serve to caution the reader against 
forming policy implications from any 
particular point estimate even if it passes 
‘‘conventional”’ tests of significance. From 
a policy perspective, the appropriate null 
hypothesis need not correspond to the 
usual one of zero effect if there exists a 
positive probability of conviction and 
execution of *‘innocent”’ individuals. In ad- 
dition, the ceteris paribus conditions 
inherent in the regression estimate need not 
be appropriate in making a policy assess- 
ment. 


I. The Data . i 

National statistics on homicides for En- 
gland and Wales, divided into murders and 
manslaughters, have been annually 
published in the same basic format since 
1894, As of 1929, a` more detailed set of 
statistics are available for homicides 
involving victims over (and under) a year 
old which ultimately (i.e., through court 
proceedings) were classified as murder. 
The primary difference between the two 
series for murder is that for the shorter pe- 
riod the cases in any particular year are 
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followed to termination through the follow- 
ing year. The individuals who are arrested 
in any year correspond exactly to those 
convicted and punished even if the later 
procedural stages occur in the following 
year. The data used in this analysis com- 
bine the murder statistics of the shorter pe- 
riod with the murder and manslaughter 
statistics from the longer period, both ex- 
clusive of victims under a year old, to form 
a homicide ‘series for the 1929-68 period 
which tracks individuals as well as possible 
through the different criminal justice 
stages. A detailed description of the in- 
formation contained in the published statis- 
tics is provided in Figure 1. The chart is 
essentially self-explanatory and only a few 
remarks are necessary. 

Upon the commission of a homicide, 
either an arrest is made for murder or for 
manslaughter, or the offender is not cap- 
tured. In more than a few cases, the 
suspected offender commits suicide prior to 
arrest and these crimes are considered to be 
cleared in the same way as if an arrest had 
been made. If the individual is tried for 
manslaughter, either a conviction or acquit- 
tal ensues. Following a murder arrest, an 
individual may be convicted or acquitted of 
murder, found to be ‘‘guilty but insane” or 
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convicted of manslaughter. The finding 
guilty but insane corresponds to the notion 
of not guilty by reason of inSanity. Until 
1957, it was an often observed trial verdict. 

In 1957, the Homicide Act greatly af- 
fected the use of this verdict and made 
several more profound changes in the law 
as well. The most important modification 
was the creation of classes of murder 
identified as capital (i.e., subject to execu- 
tion) as distinct from those treated as non- 
capital. The major types among those that 
were capital were murders committed in 
the furtherance of theft, murders by shoot- 
ing or explosive device, and murders of 
police officers and prison officers. Prior to 

1957 all convicted murderers were subject 
to execution. In fact, the death sentence 
was mandatory given conviction for 
murder. However, it was not always car- 
ried out. Upon the advice of the Home 

Secretary of State, a Royal Prerogative of 
= Mercy could be issued commuting the 
death sentence to life imprisonment. From 
1900 to 1955 a little more than one-half of all 
convicted murderers were executed. That 
the 1957 Homicide Act was an abrupt 
policy change is unquestionable; in the five 
years subsequent to the Act only 10 percent 
of convicted murderers were executed 
while in the five years preceding the change 
in law from 1951—55 (in 1956 there were no 
executions in anticipation of the legal 
change), 52 percent of those convicted of 
murder were executed. In absolute terms, 
in the five years prior to the change 73 
executions occurred while in the five years 
after there were 23. 

The other important change embodied in 
the Homicide Act was the creation of the 
defense of ‘‘diminished responsibility,” 
whereby sufficient evidence of impairment 
of a defendant’s mental responsibility at the 
time of the act could reduce the conviction 
to manslaughter. One effect of this change 
was to greatly reduce the number of 
verdicts of guilty but insane. It is not 
evident that all manslaughter convictions 
arising from this defense would previously 
have entailed a murder finding of insanity. 
Several conventions could have been em- 
ployed to classify these individuals. The 
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one reported here was to assign to the 
guilty but insane category of murder only 
those persons who were sentenced to 
mental institutions. Those sentenced to life 
imprisonment were assumed to be murder 
convictions while those given a proba- 
tionary sentence or imprisoned for less than 
life were assumed to correspond to pre- 
vious manslaughter convictions. 

Two other legislative changes affected 
the published statistics, the Murder Act of 
1965, which abolished the death penalty 
and substituted a mandatory life imprison- 
ment term and the Road Traffic Act of 1956, 
which created a new category of man- 
slaughter classified and reported separately 
as deaths caused by dangerous driving. 
Manslaughters caused by dangerous driv- 
ing were combined with other deaths 
caused by dangerous driving making it im- 
possible to add back to manslaughters 
those deaths that would have been 
classified as manslaughters before the Act. 
The major effect was a drop in the number 
of reported manslaughters and arrests for 
manslaughter primarily since 1957, as the 
Act was instituted in November of 1956. 
Available evidence suggests that the 
number of manslaughter convictions was 
only negligibly affected as a large number 


of such arrests resulted in acquittal. Arrests 


for manslaughter fell from 105 in 1956 to 61 
in 1957 while manslaughter convictions 
remained roughly constant. 


II. Variable Definitions, Empirical Specifications, 
and Regression Results 


Table 1 defines, in terms of the classifica- 
tion scheme of Figure 1, all of the crime 
control variables used in the analysis as 
well as environmental variables reflecting 
demographic and economic conditions. The 
general specification of the homicide supply 
equation includes a measure of the 
clearance rate, conviction rate upon arrest, 
and type of punishment upon. conviction. 
Since the proportion of homicides cleared 
either as murder or manslaughter was 
roughly constant over the period, its mean 
being .963 and its standard deviation .019, it 
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"All variables are in natural logarithms. The dependent variable is homicide per Capita. Variable definitions are 
given according to the legend in Figure | except for the following which are defined as follows: M2029M: the pro- 
portion of all males within the ages of 20-29; UNEMPL: the U.K. unemployment rate net of temporary layoffs; 
URBPOP: the proportion of the population residing in nonrural areas; GDPPOP: the real gross domestic prod- 
uct per capita for the United Kingdom; AW: a dummy variable with value 0 before World War II and value 1 
after; DUM Y57: a dummy variable with value 0 before 1957 and value 1 from 1957 to 1968; YR: a continuous 
time trend taking the values 1-33 and corresponding to the years 1929-68 exclusive of World War II years. 

In 1956, 1966-68 there were zero executions. It was assumed that there was 1 execution in forming the loga- 


rithm of the execution rate for those years. 


was impossible to ascertain a precise esti- 
mate of its effect on the homicide rate. 
Instead, a murder-specific clearance rate, 
that is, the proportion of homicides cleared 
as murder, was substituted. Given the 


available data the conviction rate was 
disaggregated into the proportion of all 
murder arrests leading to murder convic- 
tions (CNMDAMD) and the proportion of 
all manslaughter arrests leading to man- 
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slaughter convictions (CNMNAMN). Since 
the guilty but insane category applies only 
to murder, its probabilistic representation 
(GTINAMD) uses murder arrests as the de- 
nominator. Punishment variables are also 
specific to the type of conviction-execution 
taken relative to murder convictions and 
manslaughter imprisonment relative to 
murder convictions. 

Table 1 reports the regression results. 
The regression equations were estimated in 
linear and logarithmic (log-log) forms, 
though only the latter is reported here. 
Results are essentially identical. Serial 
correlation of the usual first-order variety is 
not present so only ordinary least squares 
regressions are reported. Discussion of si- 
multaneous equations issues are contained 
in the more detailed paper. The inclusion of 
DUMYS7 is intended to reflect the severe 
drop in reported manslaughters due to the 
Road Traffic Act. The dichotomous vari- 
able distinguishing the post-World War II 
period (AW) is inserted to capture any 
permanent influences on behavior 
associated with the war. 

The impact of each of the crime control 
variables 1s estimated relative to some al- 
ternative, the complement to the murder 
clearance rate being the proportion of ho- 
micides not cleared or cleared as man- 
slaughter, that of the murder conviction 
rate being the proportion of murder arrests 
in which the defendant was either acquitted 
of murder or manslaughter or convicted of 
manslaughter, and that of the manslaughter 
conviction rate being the manslaughter ac- 
quittal rate. The alternative punishment for 
manslaughter is probation while the al- 
ternative punishment for murder is life im- 
prisonment. Of course, life imprisonment 
does not literally imply incarceration until 
death, for the vast majority of convicted 
murderers are released before that event. 
Unfortunately published figures do not 
exist for this period on the average time 
served for convicted murderers, an 
omission of potential importance discussed 
in my detailed paper. 

Increasing the proportion of homicides 
cleared as murder with a concomitant de- 
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cline in homicides cleared as manslaughter 
(or unsolved) reduces the number of ho- 
micides. Moreover, the elasticity of 
response to such a change far exceeds that 
of any other ‘‘deterrent’’ variable, as was 
hypothesized in the economic model. 
However, elasticities of response to con- 
viction rate changes generally fall below 
responses to punishment rates, though the 
imprecision of several of these estimates 
prevents firm conclusions. 

Before turning to the estimates of execu- 
tion effects, it should be noted that the en- 
vironmental variables M2029M, URBPOP, 
and YR do not jointly affect the homicide 
rate or the crime control parameter esti- 
mates. That the age distribution variable in 
particular does not explain much of the rise 
in the homicide rate since 1957 is not 
surprising given that the fraction of males 
aged 20 to 29 did not begin to increase 
noticeably until around 1963 or 1964. 

The point estimate on the proportion of 
convicted murderers actually executed (see 
equation 2) implies that, with no adapta- 
tions by the police, Juries, or potential of- 
fenders which alter other deterrent vari- 
ables, executing an additional convicted 
murderer evaluated at the average execu- 
tion rate, the average number of convicted 
murderers, and the average murder rate for 
the entire sample, would reduce the 
number of homicides by .0932 per million 
population, which, evaluated at the average 
population, comes to 4.08 potential victims. 


` Note that this effect is relative to the al- 


ternative punishment of an imprisonment 
sentence which does not generally exceed 
10 to 15 years and that the standard devia- 
tion of that estimate is .88 victims. 

If it were not for lack of space, many 
more pages would follow critically assess- 
ing the evidence briefly presented above. In 
my more detailed paper, I offer explana- 
tions of changes in the homicide rate other 
than deterrence. With some, available in- 
formation seems insufficient to provide 
clear empirical tests of the alternatives. The 
deterrence hypothesis remains, however, a 
view that is on balance consistent with the 
English data on homicides. 
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The Subtle Impact of Price Controls on 
Domestic Oil Production 


By RODNEY T. SMITH AND CHARLES E. PHELPS” 


Price controls generally are believed to 
reduce U.S. oil production. Allegedly, the 
production disincentive equals the foreign 
controlled domestic price disparity, which 
has fluctuated between 50 to 60 percent of 
the world oil price during 1974-75. (See 
Robert Hall and Robert Pindyck.) 

The effects have been much different. 
Initially, the actual control program had an 
ambiguous impact on the level—but 
increased the decay rate—of domestic oil 
production. The effect of the control 
program becomes an empirical issue and 
preliminary analysis of 1974-76 data shows 
only a small impact. However, the controls 
had a provocative impact on the elasticity 
of domestic oil production with respect to 
the world price. With the administrative 
changes accompanying the 1975 Energy 
Production and Conservation Act (EPCA), 
theory implies that the elasticity became 
negative. 


I. The Oil Price Controls 


The oil price controls stressed the bal- 
ancing of two conflicting goals: controlling 
capital gains oil producers enjoyed from 
increasing oil prices and providing incen- 
tives for increased oil production. To these 
ends, the government attempted to place 
price controls on inframarginal oil while 
allowing marginal oil production to be sold 
at uncontrolled prices. Administrators 
faced the Gordian task of determining when 
oil was inframarginal. Rules of thumb were 
developed and often changed. 

Two primary categories of oil were origi- 
nally created: ‘‘old oil” and new oil.” 
(Production from ‘‘stripper’’ wells produc- 
ing less than ten barrels per day was 


*Economist, The Rand Corporation, and visiting 
assistant professor, Claremont Mens College; and 
senior economist, The Rand Corporation, respec- 
tively. 
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exempted from controls.) Old oil referred 
to monthly production from properties in 
the base year 1972. The old oil price 
initially could not exceed the May 15, 1973 
posted price, which was less than half of 
uncontrolled prices after world oil prices 
increased in late 1973. New oil included 
all output exceeding base (1972) produc- 
tion. New oil could be sold at uncontrolled 
prices. This scheme was enforced by the 
old oil allocation program, which assigned 
legal rights to controlled oil according to 
contracts in force in December 1973. 

The rules were immediately amended to 
increase domestic oil production. The price 
ceiling on old oil was increased by $1.35 per 
barrel. Also for each barrel of new oil the . 
producer could ‘‘release’’ a barrel of old oil 
from under the price controls. That 
“released oil’? could be sold at uncon- 
trolled prices, with measured old oil falling 
by those quantities. 

To eliminate effects of differences among 
refiners’ access to controlled oil, the en- 
titlement program was instituted in 
November 1974. That program imple- 
mented a rationing ticket scheme for con- 
trolled oil. The refining of a barrel of con- 
trolled oil was accompanied by the liability 
of obtaining a fraction of an additional 
entitlement ticket, thus reducing the 
recipient’s marginal value of controlled oil 
below the uncontrolled price by about $2.50 
to $3.00 per barrel.? 

The 1975 EPCA modified the controls. 
The released oil provision was abolished. 
Old and new oil were redefined to be 
“lower” and “‘upper tier” oil, respectively. 
The base year for defining upper tier oil 
changed from 1972 to 1975 for properties 
producing in 1972. For properties produc- 


1For vertically integrated producer, the entitlement 
liability essentially levied a tax on production equal to 
the difference between the value of uncontrolled oil 
and the price ceiling. 
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ing only old oil during 1973-75, base level 
production in subsequent years was to be 
reduced annually at the same property- 
specific rate that production fell during 
1973-75. Upper tier oil was brought under 
price controls, although the allowed price 
was above lower tier oil. Stripper oil was 
similarly treated for seven months, then 
decontrolled. All price ceilings had general 
inflation adjustment clauses and the ceilings 
were scheduled to be removed in April 
1979. 


II. Impact on Domestic Oil Production 


This discussion focuses on the marginal 
revenue from domestic oil production and 
the user cost of oil with and without price 
controls. Throughout we assume that the 
controls had no effect on the world price of 
oil. Two considerations dominate the 
analysis. First, the frequent changes in pe- 
troleum regulation generate many different 
regulatory regimes since 1973. Major 
changes include the entitlement program, 
the supplemental tariff on oil, and the 1975 
EPCA. Second, the controls differentially 
affected independent versus integrated 
producers and production from ‘‘old’’ 
properties existing before 1972 and from 
“new” properties entering after 1972. 


A. The Independent Producer on 
Old Properties 


In the absence of controls (see Figure 1), 
oil producers would receive for each barrel 
produced? the uncontrolled price P, less ad 
valorem federal royalties and severance 
taxes ¢P, of at least 20 percent (see Richard 
~Mancke). During initial controls, the price 
line became discontinuous. For rates of 
production (Q) less than base 
period production (Q), the producer’s after- 
tax and royalty marginal revenue was (1 — 
t)P.. (Since P, was increased by $1.35 after 


“The reported uncontrolled price of domestic 
production need not be identical to the reported 
foreign oil price because of quality differentials and 
transfer pricing by multinational firms. In 1975, FEA 
data showed the former less than the latter by about 
, $1.50 per barrel. 
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FIGURE 1. THE INDEPENDENT PRODUCER 
UNDER PRICE CONTROLS 


the controls’ inception, base production Q 
lies to the left of the intersection of the MC, 
curve with the (1 — ?t)P. line.) For 
Q <Q = 2Q, the released oil provision 
increased the marginal revenue to the un- 
controlled price P,, plus the bonus dif- 
ferential (Pą — P.) on a released old oil bar- 
rel, giving after-tax/royalty marginal 
revenue of (1 — A(2P, — P.e). For Q >20, 
the after-tax/royalty marginal revenue 
equalled (1 — )Pu. 

Marginal extraction costs were also af- 
fected by the control scheme. Without con- 
trols, the marginal cost curve would reflect 
current marginal costs of extraction and the 
user cost of oil associated with anticipated 
changes in future oil prices versus future 
marginal costs of extraction. For con- 
venience, we assume that any nongovern- 
ment increase in the current uncontrolled 
oil price is expected to continue into the fu- 
ture. These marginal cost conditions are 
reflected in the curve MC, and are assumed 
to be unaffected by the controls. With the 
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controls a user cost arises due to an- 
ticipated decontrol. Oil sold currently 
under price controls can be held under- 
ground until controls are repealed. The 
magnitude of this user cost depends upon 
the expected date of decontrol, the result- 
ing price increase, and the interest rate. 
Reflecting this user cost, the marginal ex- 
traction cost curve under controls becomes 
the discontinuous curve ABCMC,. 

Controls affect both initial production 
levels and rates of decay. For the situation 
in Figure 1, two candidates OQ, and Q occur 
for initial production under controls, which 
straddle uncontrolled production Q,. Level 
Q, is optimal if returns from extending 
production from Q to QO, (area CDE) exceed 
losses from extending production from Q, 
to O (the area BFG). If so, the property 
would have new and released oil produc- 
tion of Q» ~ Q each, the remainder being 
old oil production (20 — Q) =Q,. Al- 
ternatively, if the lower production rate 
were optimal, then only old oil production 
of QO, would arise. Thus the released oil 
provision of price controls may initially 
have increased U.S. oil production. 

Over time the released oil provision’s ef- 
fect erodes because of reserve depletion. 
Depletion shifts to the left the entire 
marginal extraction cost curve. The two 
potential production levels Q, and Qo, and 
production under no controls Q,, all de- 
cline. Eventually the lower production rate 
becomes optimal because the area BFG 
grows and the area CDE shrinks. Con- 
sequently, the production decay rate 
increases as properties transfer from pro- 
ducing new and released oil to producing 
only old oil. Also, the increased user cost of 
oil due to regulation (the segment AB in 
Figure 1) increases the speed at which fields 
are withdrawn from production. 

Another possible situation occurs when 
the marginal extraction cost intersects the 
marginal revenue curve at a production rate 
exceeding 2Q. Production under price con- 
trols would equal production without con- 
trols. As depletion occurs and production 
enters the range Q to 2Q, the previous 
analysis applies. 

For U.S. oil production during the con- 
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trols, total costs were not minimized. 
Properties with released oil had marginal 
costs well in excess of the uncontrolled 
price, while those producing only old oil 
had marginal costs substantially below the 
uncontrolled price. 

The situation remained unchanged until 
imposition of the supplemental crude oil 
tariff in 1975. Initially $1.00/barrel in Feb- 
ruary 1975, the fee increased to $2.00/barrel 
by May and resulted in increased uncon- 
trolled oil prices until its removal in 
January 1976. (The analysis is identical for 
any change in uncontrolled oil prices.) For 
properties producing new and released oil 
marginal revenue changes were twice the 
change in price, net of tax/royalty. The 
increased uncontrolled price also raised the 
user cost of oil due to anticipated deregula- 
tion whenever the tariff was anticipated to 
be sustained, possibly affecting which equi- 
librium production level was selected. 
However, this increased user cost was less 
than the increase in the P,(1 — t) price be- 
cause of discounting and any belief that the 
tariff would be repealed before deregula- 
tion. On balance, production on such “‘re- 
leasing” properties would have increased 
due to the crude oil tariff. Production 
increases would exceed increases forth- 
coming under no price controls. 

For properties producing only old oil, the 
tariff introduced two possibilities. First, 
production of new oil could become profit- 
able, so that oil production would increase 
and be above the level forthcoming without 
controls. Alternatively, production of new 
oil could remain unprofitable. However, 
old oil production would still decline in 
response to the increased user cost of oil. 
For these properties, rates of production 
became inversely related to the uncon- 
trolled price! This result is significant since 
up to four times as many properties 
produced only old oil in early 1975 as 
produced some released oil (see the 
authors). 

As indicated above, the 1975 EPCA 
changed the control environment and 
repealed the supplemental oil tariff. 
Consider a property producing only old oil 
in 1975. Base period production was 
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redefined to equal 1975 production, so that 
marginal revenue increased in the neighbor- 
hood of 1975 production from the lower to 
the upper tier price. While production 
would initially increase, these properties 
will eventually cease producing upper tier 
oil as depletion occurs. For a property pro- 
ducing new oil in 1975, the EPCA reduced 
marginal revenue in the neighborhood of 
1975 production as the released oil provi- 
sion was abolished and new oil prices fell to 
controlled upper tier prices. Oil production 
on those properties declined. Initially, 
production stimulated by redefinition of the 
base period probably dominated the 
production sacrificed by abolishing 
released oil, since some 70 percent of all 
properties produced only old oil. However, 
production increases must be short-lived, 
as depletion erodes these gains. 

The 1975 EPCA undoubtedly generated 
an inverse relationship between domestic 
production and the world price of oil. By 
bringing all properties under price controls, 
increases in the real price of world oil raise 
user costs of oil associated with anticipated 
deregulation for all properties. 


B. The Integrated Producer-Refiner 
l on Old Properties 


Oil production incentives were initially 
different for vertically integrated firms. We 
analyze the fully integrated producer, and 
then generalize to the partly integrated 
~- producer, the predominant form of organi- 
zation. 

Under initial controls, fully integrated 
producers would ignore crude oil price con- 
trols when choosing oil production levels. 
Producers valued at the uncontrolled price 
P, any controlled oil produced for an 
affiliated refiner, since that oil substituted 
for oil purchased at uncontrolled prices. 
While legal price ceilings for refined 
products declined with the use of old oil, 
those ceilings were generally nonbinding 
and thereby would not affect oil production 
decisions (see the authors). 

Controls conferred a benefit to these 
firms. Reduced payments of royalties and 
severance taxes resulted because those 
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payments were based on the controlled 
price Pe, rather than P,,. In effect, controls 
legalized advantageous transfer pricing. 
While these firms had incentives to transfer 
price prior to controls, governments and 
owners of mineral rights had incentives to 
restrain this activity. 

For integrated firms, oil production was 
unambiguously increased by initial con- 
trols. Marginal revenue under controls 
exceeded marginal revenue without con- 
trols by about 15 percent, because of re- 
duced royalty and severance tax payments. 
Marginal extraction costs were unaffected 
by controls, reflecting the irrelevance of 
price ceilings to such firms. 

The entitlement program significantly al- 
tered this environment. Production and use 
of controlled oil became accompanied by 
an entitlement liability, a tax equal to the 
difference between uncontrolled and con- 
trolled oil prices. Fully integrated 
producers now faced the same production 
incentives and disincentives as independent 
producers under the initial control scheme, 
except that the entitlement program 
reduced the value of uncontrolled oil below 
P,, for vertically integrated producers. 

In conceptual terms, placing fully in- 
tegrated firms under controls via the entitle- 
ment program involved the same forces as 
placing independent producers under con- 
trols in 1973. Thus production by integrated 
firms could have increased or decreased. 
The analysis of the crude oil tariff and the 
EPCA follows the earlier analysis of these 
events for independent producers. 

For partly integrated producers, incen- 
tives are a mixture of those for integrated 
and independent producers. The Allocation 
Program required controlled oil proration- 
ing among buyers according to December 
1, 1973 contracted quantities. Thus, pro- 
duction incentives and disincentives for 
partly integrated producers are a weighted 
average of those prevailing for independent 
and fully integrated producers. 


C. Production on New Properties 


New properties reflect both exploration 
and extraction activity for long-run expan- 
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sion in production, but incentives for ex- 
ploration undoubtedly dominate long-run 
effects of the controls. Prior to the 1975 
EPCA, production on all new properties 
could be sold at uncontrolled prices, so 
controls had no direct effect on production 
or exploration. If regulatory changes were 
anticipated, effects on exploration and 


production would follow usual analyses of - 


anticipated regulatory changes. After the 
1975 EPCA, exploration and production 
from new properties would decline, as indi- 
cated by standard analysis of price con- 
trols. 


III. Empirical Analysis 


Assessing the quantitative significance of 
the controls requires property-specific data 
on oil production. Since such data are 
unavailable, we discuss aggregate U.S. 
production data and must accept the prob- 
lem from ignoring differences among effec- 
tive control schemes. 

Any examination of recent data must 
consider important changes in economic 
and legal environments besides the con- 
trols. Quadrupling world oil prices would 
undoubtedly increase oil production 
without controls, although the total produc- 
tion response would not be immediate. The 
1970’s have also witnessed abandonment of 
state government prorationing and aboli- 
tion of the depletion tax allowances for 
most oil producers. Repeal of prorationing, 
predating 1974, would increase oil produc- 
tion once and for all and thereby confound 
the use of pre-1974 data as information on 
oil production trends without controls. 
Fortunately, the depletion allowance prob- 
ably did not significantly affect domesti¢ oil 
production (see Mancke) so that its repeal 
does not confound the analysis. 

Table 1 shows our estimated regression 
equation explaining monthly U.S. oil 
production during 1974-76. The pre-1974 
period was excluded because modelling 
abandonment of state prorationing was not 
attempted, although that would be a useful 
and feasible extension. Several implica- 
tions emerge. The controls significantly af- 
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TABLE 1—Log OF MONTHLY OIL PRODUCTION, 
1,000 BARRELS/Day (1974-76) 


Explanatory Variable Coefficient t-statistic 
Real World Oil Price A472 2.58 
EPCA Dummy Variable 592 3.2] 
EPCA X World Oil Price — 3.034 —3.09 
Entitlement Value —.130 —0.87 
Winter Dummy .008 1.70 
Spring Dummy .004 0.74 
Summer Dummy — .000 —0.03 
Time (months) — 004 —8.84 
Constant 9.051 


252.06 


Note: R? = .9613; D.W. = 2.04. 


fected the supply elasticity of U.S. oil 


production. Prior to the EPCA, the elas- 


ticity of domestic production with respect 
to real world price was .09.? As hy- 
pothesized, the EPCA made that elasticity 
negative, —.48. Of course, these elasticities 
only measure instantaneous changes in 
production responding to increased real 
world price, and certainly understate final 
changes once all exploration and extraction 
responses are made. 

Changes in controls had only small im- 
pacts on domestic production levels. The 
entitlement program reduced production by 
under | percent, implying that ambiguous 
incentives under pre-EPCA controls were 
mostly offsetting for production by 
vertically integrated firms.4 The EPCA did 
increase oil production but by only 1.5 
percent. 

The annual decay rate in domestic 
production during the 1974-76 period, esti- 
mated at 4.4 percent, was much higher than 


"The elasticity of U.S. production with respect to a 
continuous variable equals the partial derivative of the 
equation with respect to that variable multiplied by the 
mean of that variable. For example, the supply elas- 
ticity prior to the EPCA equals .472 multiplied by 
$.1867 (the mean of the real world price per gallon 
variable). 

4Entitlement program variable is zero prior to 
program, and equals the real value of the per barrel 
refining subsidy after the program (the average real 
subsidy was $.0423/gal.). The estimated impact of the 
program is the coefficient multiplied by that average 
subsidy. Data sources are available from the authors 
upon request. 
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experienced pre-1973, despite quadrupling 
of oil prices. Decay rates in the late 1960's 
and early 1970 fluctuated around zero, with 
some years actually showing growth. Final 
inferences must await future research that 
analyzes precontrol decay rates while ac- 
counting for abolition of prorationing. 


IV. Conclusions 


Government agencies have attempted to 
control only inframarginal production, 
while encouraging new production. 
Producers thereby received conflicting 
incentives to increase production, with the 
distinct possibility that initial oil production 
was higher because of controls. However, 
controls undoubtedly increased the decay 
rate in domestic production. After the 1975 
EPCZ, domestic production became in- 
versery related to real world prices. Produc- 
tion was obtained at higher costs than 
without controls because the controls made 
marginal revenue different across different 
properties. 

The final quantitative importance of 
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these conclusions must await analysis of 
property-specific production data. Analysis 
of total U.S. production shows the impacts 
on production levels to be small initially, 
but impacts on the decay rate and supply 
elasticity were significant. Implications of 
these results, though preliminary, are 
thought provoking. The United States did 
not suffer significant reduced production 
from price controls during 1974-76. 
However, the controls have generated a 
perverse supply curve such that future 
increases in real world oil prices will 
transfer proportionately more U.S. income 
to OPEC than past price increases. 
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DISCUSSION 


STEPHEN BREYER, Harvard Law School: 
This interesting paper by Rodney Smith 
and Charles Phelps deals with ‘rent con- 
trol” price regulation—a form of regulation 
used to control the price of housing and 
natural gas as well as oil. Such regulation 
seeks to transfer producer “‘rents’’ to 
consumers, typically by using a “‘tiered”’ 
-pricing system, which sets a low price for 
the ‘‘old” low-cost product and a high price 
for the “new” high-cost product. Any such 
system must deal with two difficult sets of 
questions: Is the ‘high price” high enough 
to elicit adequate new production? How 
will the cheap “low price’’ product be 
allocated? 

Smith and Phelps note several of the 
often conflicting complicated sets of incen- 
tives regulation can create as it struggles 
with these questions. They first point out 
that the ‘‘released barrel’’ program created 
an incentive to extract oil at a cost that 
exceeded the uncontrolled price. Second, 
integrated producers had an incentive to 
substitute controlled for uncontrolled (high 
price) oil in refining. Third, producers had 
an incentive to withhold oil in hope that 
controls would be relaxed; an incentive 


using old oil rents in effect to finance the 
extraction of oil that costs more to produce 
than the uncontrolled price. Yet, the 
entitlements program, which took effect in 
1974, embodies that same absurdity ‘“‘writ 
large.” By guaranteeing each refiner a pro- 
portionate share of cheap controlled oil, it 
not only makes controlled oil more expen- 
sive for those refiners who have it, but it 
makes imported oil cheaper for all the 
others. It offers refiners foreign oil, not at 
its incremential world price of, say, $14, 
but at an ‘‘average’’ (domestic and foreign) 
price of, say, $9 to $10. The result solves 


_the ‘‘allocation’’ problem (it produces a 


which became more powerful as the world - 


price of oil increased. I shall comment 
briefly on each. 

1. The discussion of the released barrel 
program may be less important empirically 
than is suggested. As Smith and Phelps 
note, whether it actually led producers to 
extract oil at a cost of, say, $12, $14 or$l6a 
barrel can better be determined by looking 
at individual properties, than by noting an 
overall production increase in 1974. The 
short life of the program, chaos and un- 
certainty in 1974, institutional delays in 
translating incentive into significant field in- 
vestment, conservation laws or policies of 
companies that tie production rates to 
technical considerations, all would argue 
against a large output expansion due to 
released barrels. 

The same discussion is more important 
than suggested in its implications for 
policy. The paper suggests the absurdity of 
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market clearing price between the ‘low 
tier” price and the high foreign oil price). 
However it solves this problem by 
sacrificing the purpose of rent control price 
regulation, for in effect it uses old oil rents 
to finance the importation of high cost 
foreign oil. As Hall and Pindyck have 
pointed out, it transfers these rents not to 
consumers, but to the Arabs and, it en- 
courages extra imports as well. 

2. The discussion of the integrated 
refiner/producer’s incentives rests upon the 
assumption that the price control system 
was totally ineffective; that refiners were 
able to capture the rents that price controls 
took from producers, and market prices for 
refined products: were unaffected. This 
assumption, which Phelps and Smith have 
discussed elsewhere, strikes me as ques- 
tionable, for the government imposed price 
controls on refined products that were 
based upon crude prices. How could these 
controls have been so ineffective as to 
allow refiners to capture rents that 
amounted to $6 or more per barrel? Their 
case seems to rest upon the facts that 
refined product is imported and sold at a 
profit, and that major refiners have 
“banked” costs since 1973 (which means 
that their resale price was lower than the 
price ceiling allowed them). The first of 
these facts has been disputed by others who 
state that the amount of foreign refined 
product imported (except for residual oil) is 
negligible. The second fact is insignificant 
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after Autumn 1974, wken the entitlement 
program began. In late 1973 and early 1974, 
price controls would seem to have had 
some effect—at least if one can judge by 
the queues at gasoline stations. And the 
“banked cost’? phenomenon during the 
summer of 1974 can be explained in part by 
lags, such as those stemming from 
retrospective price increases the Arabs im- 
posed upon oil which had already been 
shipped and resold by the companies. 

3. From a policy perspective the ‘*with- 
holding” phenomenon is troubling, for (as 
-in the case of natural gas) it argues as much 
for definitively permanent controls as for 
decontrol. Measuring the effect of this in- 
centive must also prove difficult, for it de- 
pends upon political calculation. Producers 
should have discounted heavily the possi- 
bility that they would ever receive an un- 
controlled world price for existing low cost 
oil, for even proposals to decontrol tend to 
be coupled with proposals to tax ‘‘excess”’ 
profits. In fact, one could argue that the 
higher the world price, the less likely the 
public will allow the producers to retain this 
‘“excess’’ profit. This is not to deny the 
possible importance of politically related 
incentives. They play an important role in 
the natural gas debate and elsewhere. In the 
case of housing, for example, inadequate 
building, in the face of rent controls on old 
units but uncontrolled new unit rentals, can 
be in part explained by builder fear that rent 
controls will be extended to include units 
that once were new. Measuring the im- 
portance of the effect is the problem. 

4. In general, I must confess, as a 
lawyer, to uncertainty about the extent to 
which the Smith and Phelps model 
demonstrates the empirical importance of 
the incentives they note. As they point out, 
they are forced to rely upon nationwide 
1974 data. To what extent does the 
existence of radical price change, rapid 
regulatory change, institutional lags in ad- 
Justment, general turbulence in the industry 
weaken their empirical conclusion? I raise 
the question so that others, better qualified, 
can judge, but also, so that I can add that 
the value of their paper for those interested 
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in regulation does not lie so much in its em- 
pirical conclusions as in its description of a 
series of incentives which were built into 
the price control program. This description 
provides additional grounds for believing 
that classical regulation cannot adequately 
deal with the two sets of questions listed at 
the beginning of this paper, and that other 
ways to deal with the problem should be 
sought. 


A. MITCHELL POLINSKY, Harvard 
University: Most studies of the deterrent 
effect of capital punishment have con- 
cluded that there is none. Although this 
conclusion has been forcefully challenged 
by Isaac Ehrlich, a number of criticisms 
have been leveled against his contrary 
results. Given the unresolved nature of the 
debate, Kenneth Wolpin’s new evidence in 
support of the deterrence hypothesis is of 
great interest. Using English time-series 
data, he is able to overcome two of the 
major problems raised with Ehrlich’s time- 
series results based on U.S. data. In 
particular, Wolpin shows that his deter- 
rence estimates are relatively robust with 
respect to a logarithmic or linear functional 
form and with respect to different time 
periods. Like Ehrlich, he also considers 
problems such as simultaneous equation 
bias and the confounding of incapacitative 
and deterrent effects. Overall, Wolpin’s 
paper is carefully done and his results are 
presented judiciously. 

Although Wolpin mentions several 
qualifications to his results in the longer 
version of his paper, his study will nonethe- 
less be cited as establishing a deterrent ef- 
fect. Moreover, his estimate of four victims 
saved for each additional execution of a 
convicted murderer will now be mentioned 
along with Ehrlich’s corresponding num- 
bers (which are nearly twice as large). 

While Wolpin is able to overcome some 
problems, his estimates are still subject toa 
variety of other difficulties. Two in 
particular suggest that his results should be 
even more strongly qualified than he indi- 
cates. The first problem is that the lack of 
available data in average time served by 
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those convicted of murder and sentenced to 
imprisonment. If the average time served 
declines along with the probability of 
execution, then the deterrent effect of 
execution will be overstated. Since execu- 


tions dropped-substantially after 1956, it is -. 


especially important to know what hap- 
pened after this year. On theoretical 
grounds, Wolpin argues (see his longer 
paper) that this omission could bias his 
results in either direction. On empirical 
grounds, he suggests that this problem may 
not be important. His only ‘‘evidence” is 
that the average length of court imposed 
sentences for aggravated assault, rape, and 
robbery increased between 1956 and 1968. 
The relevant question, of course, is not 
whether sentences increased, but whether 
actual time served increased. Given the 
rapid increase in all crimes after 1956, it is 
quite likely that jails became more 


congested because of the number of. 


persons imprisoned. This would probably 
tend to reduce the average time served for 
all crimes. Although jail capacity could be 
expanded, it seems doubtful that it would 
have kept up with the number of persons 
imprisoned during a period of surprisingly 
rapid rises in crime rates. | 

The second problem concerns the 
omission of a variable representing the im- 
migration of different racial groups into 
what would otherwise be a relatively 
racially homogeneous society. Wolpin 
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notes (see his longer paper) that net immi- 
gration averaged 33,367 per year between 
1956 and 1961, that it averaged only 15,307 
per year between 1962 and 1966, and that 
the most rapid increases in the homocide 
rate occurred after 1961.. From this he con- 
cludes that “‘[a]t least on the surface the 
homocide pattern does not conform to the 
immigration pattern.’ Wolpin’s implicit 
“theory” seems to be that immigrants are 
more homocide prone for a short period 
after arriving, say, because of the absence 
of social stability. However, an alternative 
and equally plausible theory would lead toa 
quite different conclusion. Suppose that the 
homocide rate is partly a function of racial 
friction and that the level of racial friction is 
itself a function of the absolute number of, 
or the proportion of, the minority racial 
group (possibly with threshold effects). 
Such a theory would be quite consistent 
with the rapid rise in the homocide rate 
after 1961. ; 

Each of these problems may account for 
the finding of a deterrent effect even if there 
is none. Since my alternative explanations 


` are speculative, I do not mean to suggest 


that Wolpin’s results are wrong. I only wish 
to stress his own observation that ‘there 
are important limitations of the data and 
difficult methodological issues yet to be re- 
solved.” His paper has, nonetheless, made 
a substantial contribution to our under- 
standing of the deterrence hypothesis. 
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THE FRANCIS A. WALKER AWARD 


Citation on the Occasion of the Presentation 
of the Medal to 


SIMON KUZNETS 
December 29, 1977 


The American Economic Association awards, not more often than 
every five years, the Francis A. Walker medal to the economist ‘‘who 
has in the course of his life made a contribution of the highest distinc- 
tion to economics.” In 1977, this medal which represents the highest 
honor of the Association is given to Simon Kuznets. 

Simon Kuznets: founder of modern national income and product 
measurement; designer of new systems of seasonal and cyclical 
measurement; discoverer of Kuznets cycles; frontiersman in eco- 
nomic demography; pioneer in quantitative studies of the economic 
growth of nations; explorer of income distribution. To few scholars is 
it given to make a fundamental difference to the development of his 
science. Kuznets has done so more than once. Economics, which is 
in his debt beyond its ability to acknowledge, hails him after fifty 
years of stunning achievement and prays only that its debt may 
continue to grow. 


THE JOHN BATES CLARK AWARD 


Citation on the Occasion of the Presentation 
of the Medal to 


MARTIN S. FELDSTEIN 
December 29, 1977 


The John Bates Clark medal of the American Economic Associa- 
tion is awarded biennially ‘‘to that American economist under the age 
of forty who is adjudged to have made a significant contribution to 
economic thought and knowledge.” Martin S. Feldstein has made 
many significant contributions, covering an astonishing array of eco- 
nomic methods and problems. His work spans a multidimensional 
spectrum embracing concrete policy issues, applied econometrics, 
statistical methods for econometrics, and economic theory. He 
pioneered in the economics of medical and hospital care. He has gone 
on to solve problems in benefit-cost analysis, public investment, taxa- 
tion, social security, time preference and interest rates, asset holding 
under uncertainty, charitable donations, bequests, production func- 
tions, labor supply, unemployment, and inflation. The John Bates 
Clark medal is presented to Martin S. Feldstein for the high quality 
and extraordinary quantity and diversity of his achievements. 


Minutes of the Annual Meeting 
New York, New York 
December 29, 1977 


The Ninetieth Annual Meeting of the 
American Economic Association was 
called to order by President Lawrence 


Klein at 9:50 P.M., December 29, 1977, in ` 


the Grand Ballroom of the New York 
Hilton Hotel. He explained that he had 
written to the members a letter which they 
had not yet received. He then read the let- 
ter: 


December 9, 1977 
TO: Members of the American Eco- 
nomic Association 
This has been a year of great losses 
in our professional ranks. It came as a 
great shock to learn of the sudden 
passing of our President-elect, Jacob 
Marschak, on July 26, 1977. Professor 
Marschak devoted unusual attention to 
his principal duty, the formulation of a 
program for the annual meeting of the 
Association, to be held in New York, 
December 27-30, 1977. Fortunately 
for the members of the Association, 
plans for an interesting and imaginative 
program were nearly complete by July. 
We are also fortunate that Jack 
Hirshleifer, a colleague of Jacob Mar- 
schak, worked closely with him in 
preparation of the program. Professor 
Hirshleifer has generously agreed to 
continue overseeing and shaping the 
program until the meetings are com- 
pleted. Accordingly, the Association’s 
Executive Committee has appointed 
Jack Hirshleifer as Honorary Program 
Chairman for the remainder of this 
year. a 
The Bylaws of the Association 
provide clearly for the succession to 
the office of presidency in case of inca- - 
pacitation of the incumbent, but are 


not explicit on the rule of succession in 
case the President-elect becomes inca- 
pacitated. The Bylaws do state, 
however, that the Executive Commit- 
tee has the power to fill vacancies in 
the list of officers. Under the advice of 
Counsel, that it was acting with proper 
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authority, the Committee passed the 
following motions that: 
Vice-President Robert Eisner be 
chosen Acting President-elect for 1977; 
Tjalling Koopmans be chosen 
President for 1978. 

Both Professor Eisner and Professor 
Koopmans have graciously agreed to 
serve the Association in their ap- 
pointed duties for the remainder of this 
year and next year, respectively, in a 
sad and trying situation. Professor 
Eisner is experienced in affairs of the 
Association and will be able to carry 
out the remaining duties of President- 
elect. Professor Koopmans has been a 
close colleague, collaborator, and 
friend of Jacob Marschak for many 
years. He, more than anyone else, is in 
a position to carry out a term of 
presidency in the same spirit that 
Jacob Marschak would have done. A 
main task for the President is to 
prepare an address to be delivered to 
the annual meeting of the American 
Economic Association. Tjalling Koop- 
mans is fully able, probably more so 
than anyone else, to deliver such an 
address in the spirit of Jacob Mar- 
schak’s scientific career. 
> The Executive Committee appointed 
an Ad-Hoc Subcommittee, consisting 
of Burton Weisbrod and Robert 
Lampman, to review the provisions in 
the Bylaws relating to vacancies in the 
list of officers. They are to report to the 
December meeting of the Executive 
Committee. 

Respectfully, 
LAWRENCE R. KLEIN 
President 


The minutes of the meeting of September 
17, 1976, were approved as published in the 
American Economic Review Proceedings, 
February 1977, pages 434-36. 

The Secretary (C. Elton Hinshaw) 
presented the report of the Committee on 
Elections and the certification of the new 
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officers for 1978 as follows: 


In accordance with the bylaws on 
election procedures, I hereby certify 
the results of the recent balloting and 
report the actions of the Nominating 
Committee, the Electoral College, and 
the Committee on Elections. 

The Nominating Committee, 
consisting of Walter W. Heller, Chair- 
person, Nancy S. Barrett, Huey J. Bat- 
tle, David M. Gordon, Bert G. 
Hickman, Irving B. Kravis, and Ralph 
W. Pfouts, submitted the nominations 
for Vice-Presidents and members of 
the Executive Committee. The Elec- 
toral College, consisting of the 
Nominating Committee and the Execu- 
tive Committee meeting together, 
selected the nominee for President- 
elect. No petitions were received 
nominating additional candidates. 


President-elect 
Robert Solow 


Vice-Presidents Executive Committee 
Edward F. Denison Robert W. Clower 
Joseph A. Pechman William D. Nordhaus 
William Vickrey Lester C. Thurow 
Phyllis A. Wallace Marina v. N. Whitman 


The Secretary prepared biographical 
sketches of the candidates and distributed 
ballots last summer. The Committee on 
Elections, consisting of Ben W. Bolch, 
Chairperson, Barbara Haskew, and C. 
Elton Hinshaw, ex officio, canvassed the 
ballots and filed results with the Secretary. 
From the report of the Committee on Elec- 
tions, I have the following information: 

Number of envelopes without 


names for identification ........ 178 
Number of envelopes received 
tOOTRUC. 6c yn ween ade eee 86 
Number of defective ballots .... 20 
Number of legal ballots ........ 5,122 
5,406 


On the basis of the canvass of the votes, I 
certify that the following persons have been 
duly elected to the respective offices: 


President-elect (for a term of one year) 
Robert Solow 
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Vice-Presidents (for a term of one year) 
Edward F. Denison 
Joseph A. Pechman 
Members of the Executive Committee 
(for a term of three years) 
Robert W. Clower 
Marina v.N. Whitman 


In accordance with the actions of the 
Executive Committee at its meeting on 
March 18, 1977, the amendment to Article 
I, Section 3 was submitted to the members 
in a mail ballot in conjunction with the 
balloting for officers. The ballots were can- 
vassed by the Committee on Elections. On 
the basis of the canvass, I certify that the 
amendment was approved. As amended 
Article I, Section 3, now reads: 


Foreign economists of distinction 
may be elected honorary members of 
the Association. The Executive Com- 
mittee is authorized to determine the 
number of foreigners to be elected 
honorary members. Past presidents of 
the Association and members who 
have been awarded the Walker Medal 
shall be Distinguished Fellows. Addi- 
tional Distinguished Fellows may be 
elected, but no more than two in any 
one calendar year, from economists of 
high distinction in the United States 
and Canada. Candidates for Distin- 
guished Fellowships shall be nom- 
inated by the Nominating Commit- 
tee or the Executive Committee, and 
they shall be elected by the combined 
vote of the two committees. The 
Nominating Committee shall solicit 
and give due consideration to the 
recommendations of the Committee on 
Honors and Awards. The Nominating 
Committee is free to make no nomina- 
ons in any particular year. However, 
it is not limited as to the number of 
candidates it may nominate in any 
year. Election to Distinguished 
Fellowship does not preclude election 
to any office of the Association. 


The Secretary, Treasurer (Rendigs Fels), 
the Managing Editor of the American Eco- 
nomic Review (George H. Borts), the 
Managing Editor of the Journal of Eco- 
nomic Literature (Mark Perlman), and the © 


442 AMERICAN ECONOMIC ASSOCIATION 


Director of Job Openings for Economists 
(Hinshaw) discussed their written reports 
which were available at registration and 
` were also distributed at the meeting itself. 
(See their reports published in this issue.) 

The Secretary presented the following 
resolutions, which were adopted unan- 
imouslv: 


BE IT RESOLVED that this meeting 
record a special vote of thanks to the 
members of the 1977 Allied Social 
Science Associations’ Local Arrange- 
ments Committee, chaired by Richard 
G. Davis, for their hard work, 
dedication, and efficient management 
of these meetings. ? 


WHEREAS Donald F. Turner has 
completed his term as Counsel of the 
Association, BE IT RESOLVED that this 
meeting express its warmest apprecia- 
tion for the outstanding contribution he 
has made to’ the Association through 
his perceptive and judicious advice and 
counsel. 


BE IT RESOLVED that this meeting 
record a special vote of appreciation to 
Jack Hirshleifer for his role in planning 
a program intellectually stimulating, 
appropriately varied, and high in 
quality. 


At these meetings we mourn the loss 
of our esteemed colleague and 
President-elect, Jacob Marschak, and, 
at the same time, recognize the 
magnificent work that he accomplished 
in putting the 1977 program together. It 
has been an outstanding program that 
clearly reveals the‘unusual and percep- 
tive insights of Jacob Marschak into 
new and broader directions for ouer 
subject. The interdisciplinary and 
frontier areas of economics were fully 
evident. Therefore, BE IT RESOLVED 
that this meeting record a vote of 
recognition for Jacob Marschak who 
chaired the organization of this year’s 
meeting. 


There being no old business, the 
President called for new business. He 
stated that five resolutions by members had 
been submitted to the Secretary a month in 
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advance of the meeting as required by the 
Association’s regulations. These resolu- 
tions had been distributed before and at the 
meeting. 

The President called for discussion of the 
resolution submitted by Eric D. Bovet and 
Ralph Z. Politte. Since no one spoke in be- 
half of the resolution, it was moved, 
seconded, and PAsseED that the resolution 
be tabled indefinitely. 

The President called for discussion of the 
resolution submitted by Betty A. Little and 
Ella F. Filippone. Since no one spoke in be- 
half of- the resolution, it was moved, 
seconded, and PASSED that the resolution 
be tabled indefinitely. 

The President called for discussion of the 
resolution submitted by Huey J. Battle and 
Marcus Alexis. The resolution read: 


. WHEREAS the supply of minority 
group members in the economics 
profession continues to be depress- 
ingly low in relation to the minority 
population, and whereas the Commit- 
tee on the Status of Minority Group 
Members in the Economics Profession 
has been successful in securing funds 
and offering a predoctoral summer 
program for minority students which 
has greatly expanded opportunities for 
said students to prepare themselves for 
graduate work in economics, and 
whereas funding is increasingly 
difficult to obtain; 


BE IT RESOLVED that the American 
Economic Association reaffirm its 
commitment to increasing the supply 
of minority group members in the eco- 
nomics profession and that the 
American Economic Association will 
continue to seek funding for the Sum- 
mer Program in Economics for 
Minority Students and to commit its 
own resources where necessary until 
the flow of minority group students 
through. graduate programs in eco- 
nomics approaches the relative 
share(s) of minority group(s) students. 


Klein expressed the concern of the 
Executive Committee that. the resolution 
represented a “blank check” for the sum- 
mer program for minority students. Marcus 
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Alexis spoke in favor of the resolution. He 
stated that the intent was not to give a blank 
check to the program but to assure the con- 
tinuation of the program by guaranteeing 
back-up financing in the event that outside 
funds could not be obtained. Each of the 
four previous summer programs had been 
operating on a year to year financial basis. 
Last summer the students and the money 
arrived simultaneously. Long-term (at least 
three years) funding is desirable for plan- 
ning and management purposes. 

Bernard Anderson asked if the phrase, 
‘the American Economic Association will 
continue to seek funding. .. , meant that 
the officers of the Association would ac- 
tively engage in helping raise funds for the 
program. Alexis responded that that was 
the intent and that the officers had been 
very helpful in the past. 

Fels moved that the resolution be 
amended by striking the words ‘‘where 
necessary until the flow of minority group 
students through graduate programs in eco- 
nomics approaches the relative share(s) of 
minority group(s) students” and adding the 
words *‘for that purpose.” Robert Wolfson 
suggested the insertion of the word “from” 
between “commit? and “‘its own re- 
sources.” Fels accepted the change, and 
there was no objection from the floor. 

Alexis moved, and it was seconded, that 
the resolution be amended further by add- 
ing a third paragraph: 


BE IT FURTHER RESOLVED that the 
American Economic Association 
underwrite the necessary matching 
funds for the 1978 summer program for 
minority students in the event that 
external funding is not found. 


Alexis’s motion to amend failed. 

Klein then called for the vote on the reso- 
lution as amended by Fels. The resolution 
as amended PASSED. It reads: 


WHEREAS the supply of minority 
group members in the economics 
profession continues to be depress- 
ingly low in relation to the minority 
population, and whereas the Commit- 
tee on the Status of Minority Group 
Members in the Economics Profession 
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has been successful in securing funds 
and offering a predoctoral summer 
program for minority students which 
has greatly expanded opportunities for 
said students to prepare themselves for 
graduate work in economics, and 
whereas funding is increasingly 
difficult to obtain; 


BE IT RESOLVED that the American 
Economic Association reaffirm its 
commitment to increasing the supply 
of minority group members in the eco- 
nomics profession and that the 
American Economic Association will 
continue to seek funding for the Sum- 
mer Program in Economics for 
Minority Students and to commit from 
its own resources for that purpose. 


The President called for a discussion of 
the resolution submitted by Alfred Kraessel 
and George Tzannetakis. Since no one 
spoke in behalf of the resolution, it was 
moved, seconded, and PASSED that the 
resolution be tabled indefinitely. 

Before calling for discussion of the reso- 
lution submitted by Robert Cherry and 
Patrick Clawson, the President stated that 
Counsel had advised that the resolution is 
in conflict with Paragraph Third, Subpara- 
graph 3, of the Association’s certificate of 
incorporation,! and is accordingly out of 
order. The resolution reads: 


WHEREAS, sociobiology is a political 
ideology associated with a long history 
of legitimating reactionary policies; 


WHEREAS, the American Economic 
Association, through the Journal of 
Economic Literature, the Annual 
Meetings, and forthcoming Papers and 
Proceedings, has embarked on a one- 
sided program of legitimating socio- 
biology as a science; 


WHEREAS, there are a number of 
economists who have presented papers 
and published articles on the anti- 
social, antiscientific nature of socio- 
biology, but were not invited to par- 


'For the Certificate of Incorporation, see page ix of 
the 1974 Directory of Members. 
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ticipate in the 1977. program; 


BE IT RESOLVED: The American 

Economic Association shall 

1. Cancel its plans to publish the 
papers from the ‘‘Economics and 
Biology” session in the Papers and 
Proceedings. , 

2. Select a chairperson for a session at 
the August 1978 meetings tọ 
guarantee that the antisociobiology 
position will be articulated. . 

3. Publish the papers from the session 
at the August 1978 meetings in the 
Papers and Proceedings. 

4. Encourage the submission of arti- 
cles to the Journal of Economic 
Literature which would identify the 
role of sociobiology within and 
without the economics profession. 
It would guarantee that the best of 
these articles submitted by January 
1979 will be published. 


Cherry spoke in favor of the resolution 
and against the Association’s tradition of 
allowing the Program Chairman (the 
President-elect) to select which sessions 
will be published in the Papers and 
Proceedings. He argued that the session in 
question, ‘‘Economics and Biology,” was 
one-sided and that procedures should be 
developed to insure balanced presentations 
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in sessions dealing with controversial 
issues. 

At this point, the Chair ruled the resolu- 
tion out. of order. Cherry appealed the 
Chair’s ruling. Clawson spoke in favor of 
the resolution and supported Cherry’s ap- 
peal. He stated that he considered it no ac- 
cident that the session was one-sided; that 
it reflected a deliberate attempt to exclude a 
particular political view. Leo Raskind, new 
counsel of the Association, advised that 
Item | of the resolution may be inconsistent 
with one of the Association’s expressed ob- 
jectives, ““The encouragement of perfect 
freedom of economic discussion.’’ (See 
Paragraph Third, Subparagraph 3 of the 
Certificate of Incorporation.) James Kinney 
disagreed and advocated overruling the 
Chair’s decision. Robert Eisner spoke 
against the resolution, but wished it had not 
been ruled out of order. Abba Lerner stated 
that adopting Item | of the resolution would 
constitute a form of censorship. A motion 
to sustain the Chair’s ruling that the resolu- 
tion was out of order was made, seconded, 
and PASSED. 

At this point President Klein introduced 
the new president, Tjalling Koopmans, who 
took the chair. There being no further busi- 
ness, the meeting was adjourned at 11:55 
p.m. 

C. ELTON HINSHAW, Secretary 


Minutes of the Executive Committee Meetings 


Minutes of the Meeting of the Executive Com- 
mittee in Arlington, Virginia, March 18, 1977. 

The first meeting of the 1977 Executive 
Committee of the American Economic 
Association was called to order at 9:20 a.m. 
on March !8, 1977, in the Arlington Hyatt 
House, Arlington, Virginia. Present as 
members of the Executive Committee were 
Lawrence R. Klein, presiding, Carolyn 
Shaw Bell, George H. Borts, Robert 
Eisner, Rendigs Fels, C. Elton Hinshaw, 
Anne O. Krueger, Robert J. Lampman, 
Jacob Marschak, Franco Modigliani, Mare 
Nerlove, Mark Perlman, Edmund S. 
Phelps, Alice M. Rivlin, and Burton A. 
Weisbrod. Donald F. Turner, the Associa- 
tion’s counsel, was present for part of the 
meeting. Present for part of the meeting as 
members. of the Nominating Committee 
were Walter W. Heller, chair, Huey Battle, 
Nancy S. Barrett, David M. Gordon, Bert 
G. Hickman, Irving B. Kravis, and Ralph 
W. Pfouts. Present for part of the meeting 
as members of the Committee on Honors 
and Awards were Irma Adelman, chair, 
Moses Abramovitz, Marcus Alexis, John S. 
Chipman, and Carl Christ. Present for part 
of the meeting as guests were Barbara 
Reagan and Wilma St. John. 

Minutes. The minutes of the meeting of 
September 15, 1976 were approved. 

Report of the Secretary (Hinshaw). The 
Secretary reported that the total number of 
registrants at the 1976 Atlantic City meet- 
ings was 4,179. There were 282 scheduled 
events: 189 sessions, 76 fee events and 
meal functions, and 17 miscellaneous func- 
tions. The 1977 annual meetings will be 
held in New York on December 28-30, 
with the employment service beginning 
_ operations on the 27th. The schedule for 
subsequent meetings is: August 29-31, 
1978 in Chicago; December 28-30, 1979 in 
Atlanta; September 5-7, 1980 in Denver; 
and December 28-30, 1981 in Washington, 
DE. 

Because the 1976 annual meeting came at 
an early date in the academic year, a 
second, supplementary placement meeting 
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was held January 7-9, 1977 at the O’Hare 
Hilton in Chicago, Illinois. Almost 1,400 
people registered (1,036 applicants and 361 
employers) and approximately 1,300 at- 
tended, roughly the same number as in At- 
lantic City. The unexpected size of the 
market created many problems, but the 
market was able to overcome the 
Secretary’s forecasting and planning. After 
the initial shock, employers and applicants 
adjusted to the constraints of too few staff, 
too few binders, and an inadequate com- 
munications system. 

Both the Chairpersons Group and the 
Placement Officers Group have passed 
resolutions calling for only one placement 
meeting each year. In those years when the 
annual meeting occurs in December, the 
labor market should be scheduled to coin- 
cide with it. In those years when the annual 
meeting is scheduled around the Labor Day 
period, the labor market should be 
scheduled in late December or January. For 
the annual meeting scheduled for August 
29-31, 1978 in Chicago, the Executive 
Committee VoTED to provide no formal 
placement service at that meeting but to or- 
ganize the official employment service for 
late December or early January. The 
Secretary is to announce the specific dates 
and site as soon as arrangements can be 
made. 

The Secretary reported that twenty-five 
life members have contributed a total of 
$1,602. Their names are: 


Andrea Maneschi 
W. W. McPherson 


Mariano Alierta 
William J. Baumol 


M*°Gardner Clark Frederic L. Pryor 
Edna Douglas James S. Raji 
John Eddison Jung Han Rhi 
Edwin Flynn Lawrence Ritter 
David C. Gogerty Richard Scheuch 


Walter W. Heller 
Norris O. Johnson 
Kenzo Kobayashi 
Frank J. Kottke 
Orlando H. Lobo 
Spiro J. Lotsis 


Jeronimo Sotillo 
William W. Stevenson 
Ralph L. Thomas 
William Vickrey 
Henry H. Villard 
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It was VoTED to include a general 
request for contributions in the dues in- 
voices sent to all members and subscribers. 

Report of the Treasurer (Fels). The 
financial position of the Association is the 
best it has been since the end of 1969. The 
surplus for 1976 was $150 thousand with 
another surplus projected for 1977. Rising 
costs, however, can be expected to wipe 
out the surplus in the next few years even if 
no new programs of expenditure are un- 
dertaken. In view of the relentless increase 
in costs, the present favorable financial 
position will be temporary unless expendi- 
tures are restrained or dues increased. It 
was VOTED to approve the 1977 budget 
submitted by the Treasurer and the Budget 
Committee. (For details of the budget, see 
the Treasurer’s Report in the September 
1977 issue of the American Economic 
Review.) It was VOTED to increase dues 
and subscriptions up to 5 percent effective 
January 1, 1978. 

Report of the Editor of the American 
Economic Review (Borts). On recom- 
mendation of the Managing Editor, the 
following persons were elected to the 
Board of Editors of the American Eco- 
nomic Review for three-year terms: Albert 
Ando, Elizabeth Bailey, Frederic M. 
Scherer, and David Bradford. In addition, 
Martin Feldstein and Jerome Stein were 
reelected to second terms. The Editor 
reported that, beginning in 1978, the editor- 
ship of the Papers and Proceedings issue of 
the AER is being transferred from the 
Secretary-Treasurer’s office to his office. It 
was VOTED to allow the addition of 48 
pages to the space devoted to the ‘*Papers”’ 
section of the Papers and Proceedings for 
1978. 

Report of the Editor of the Journal of 
Economic Literature (Perlman). The Editor 
reported that the 1972 and 1973 volumes of 
the Index of Economic Articles are 
scheduled for publication this year and the 
1974 and 1975 volumes are expected in 
1978. Thereafter, one volume each year will 
be published. He expressed dissatisfaction 
with the current arrangement for distribu- 
tion of the Index and encouraged the 
Association to consider other distributors. 
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Report of the Director of Job Openings 
for Economists (Hinshaw). The Director 
reported on the number of employers listing 
jobs during 1976, the number of openings, 
and the fields of specialization most in de- 
mand. (For details of the report, see the 
April 1977 issue of Job Openings for 
Economists.) Unaudited figures for 
revenues and expenses indicate a deficit of 
$3,200 in 1976. The Association’s auditors 
have advised that JOE is an ‘‘unrelated 
business” and subject to federal income 
tax. In the past no overhead was allocated. 
In 1976 and in the future, overhead will be 
charged to JOE. Close scrutiny of costs 
should be sufficient to maintain an account- 
ing deficit in the coming years and allow 
JOE to operate without a budgeted subsidy 
from the Association. The Director was 
urged to be more aggressive in seeking 
nonacademic listings. 

Committee on Honors and Awards 
(Adelman). The Electoral College consist- 
ing of the Executive Committee and the 
Committee on Honors and Awards meeting 
together VOTED to award the Francis A. 
Walker Medal to Simon Kuznets and the 
John Bates Clark Medal to Martin Feld- 
stein. It was VOTED that to be eligible for 
the John Bates Clark Medal, one must be 
under 40 during the entire year in which the 
award is made. 

Nominating Committee (Heller). The 
Electoral College consisting of the 
Nominating Committee and the Executive 
Committee meeting together chose Robert 
Solow as the nominee for President-elect 
and Leonid Hurwicz and Harry G. Johnson 
as Distinguished Fellows. The chairperson 
of the Nominating Committee reported the 
following nominees for other offices in the 
1977 election: for Vice President (two to be 
chosen), Edward F. Denison, Joseph 
Pechman, William Vickrey, and Phyllis 
Wallace; members of the Executive Com- 
mittee (two to be chosen), Robert W. 
Clower, William D. Nordhaus, Lester 
Thurow, and Marina v. N. Whitman. 

Committee on the Status of Women in 
the Economics Profession (Reagan). The 
chairperson reported that the Committee 
wished to charge dues to those wishing to 
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become associate members of the group. In 
the past, the Committee had requested 
donations from those wishing associate 
membership status. The Executive Com- 
mittee concurred with the proposal to es- 
tablish dues. Reagan then reviewed the his- 
tory of the publication of papers given at 
the annual meetings under the Committee’s 
aegis. She stated that the sessions had been 
published in 1973, 1974, and 1975. Only one 
paper was published in 1976, and, cur- 
rently, none of the 1977 papers are to be 
published. She suggested that the Execu- 
tive Committee establish a publication 
policy for the Committee’s session akin to 
that for the Committee on Economic 
Education: a five-year right to be published 
provided the chairperson of the Committee 
judged the papers to merit publication. 

National Economic Association (Battle). 
Battle reviewed the publication history of 
joint NEA and AEA sessions at the annual 
meetings. He stated that the 1977 program 
does not currently provide for publication 
of NEA-AEA joint sessions. He recom- 
mended that the Executive Committee 
adopt a policy of publishing all papers 
presented at the joint session. 

Having previously approved an addi- 
tional 48 pages for the ‘‘Papers’’ section of 
the Papers and Proceedings, the Executive 
Committee voted to postpone discussion of 
a publication policy for papers presented at 
the annual meetings. It was understood that 
the Program Chairperson would continue to 
select the papers to be published. 

Committee on the Status of Minority 
Groups in the Economics Profession 
(Alexis). The chairperson reported that he 
is currently seeking long-term financing for 
the summer training program. He is hopeful 
that a three-year grant will be awarded. 

Committee on Political Discrimination. 
Klein reported the resignation of F. Ray 
Marshall as chairperson and announced the 
appointment of Gerald Somers as his re- 
placement. Gordon expressed disappoint- 
ment with the lack of progress made by the 
Committee during the last year and a half 
and indicated that those most concerned 
will examine their alternatives. It was 
VOTED that the President request the Com- 
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mittee to complete the transfer of the case 
by case investigative function to the 
American Association of University Pro- 
fessors as soon as possible, to determine 
the feasibility of conducting a 
research project on political discrimination 
and report its decision to the Executive 
Committee by May 1, 1977, and, if a re- 
search project is feasible, to develop a pro- 
posal for conducting such research by 
November 1, 1977. 

Term of Counsel (Klein). The President 
reported that Turner’s term as counsel to 
the Association expires December 31, 1977 
and that he does not wish to be reap- 
pointed. The President will report on a re- 
placement at the December meeting. The 
Executive Committee expressed its appre- 
ciation and gratitude to Turner for his 
outstanding service to the Association. 

1977 Program (Marschak). The Program 
Chairman reported that plans for the 
invited paper sessions were complete and 
that 132 abstracts of contributed papers had 
been received. The contributed papers will 
be categorized by topic and organized into 
sessions. 

Committee on U.S.—Soviet Exchange. 
The written report of the Chairman, Lloyd 
G. Reynolds, stated that the Committee 
had drafted a request to the National 
Science Foundation for a two-year grant to 
cover a visit of Soviet economists to the 
United States in 1977 and a return visit of 
American economists to the Soviet Union 
in 1978. The tentative date of the 1977 So- 
viet visit is October 9-23. The report also 
stated that the National Bureau of Eco- 
nomic Research has been conducting a 
substantial exchange program funded by 
NSF. The cooperating institutions on the 
Soviet side are the Central Economic 
Mathematics Institute and the Research In- 
stitute of Gosplan. The National Bureau is 
interested in transferring some of these 
activities to AEA auspices. The President 
appointed Eisner to communicate with 
CEMI and investigate what role the AEA 
might play in the exchanges. It was 
VOTED to empower the President to inves- 
tigate the possibility of the Assoctation ac- 
cepting the responsibility for exchanges 
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and make a sensible arrangement concern- 
ing exchange procedures. 

Survey of Financial Characteristics of 
Consumers (Bell). Bell reported that Arthur 
F. Burns had rejected her suggestion that 
the Federal Reserve System initiate 
another study of the financial characteris- 
tics of consumers. It was VOTED that the 
President should explore with the Board of 
Governors the possibility of establishing an 
AEA advisory committee to the Federal 
Reserve System on research and data 
collection. 

Federal Funding of Basic Research 
(Modigliani). Modigliani reported that the 
Committee recommends that the funding 
process be monitored by a member of the 
Executive Committee who would act as 
liaison between the Association and federal 
agencies and make recommendations as 
seemed appropriate. Nerlove, the Execu- 
tive Committee member appointed to the 
task, stated that it is impossible for one 
person to monitor the entire research fund- 
ing activities of all government agencies. If 
the National Science Foundation would 
monitor the funding of other agencies, he 


would be liaison between NSF and the- 


Association. The President is to explore the 
possibility of NSF cooperating with the 
Association in such monitoring. 

Economics Institute (Krueger). In the 
absence of Wyn Owen, Krueger presented 
the Institute’s request for an appropriation 
of $8,500 for fellowship funds. It was 
VoTED to lend $8,500 to the Institute with 
the expectation that when other funds are 
received the loan will be repaid. 

Finance Committee. The written report 
of the Chairman, Beryl W. Sprinkel, stated 
that the Committee had decided to maintgin 
the equity proportion of the portfolio at ap- 
proximately two-thirds while permitting the 
flexibility to vary the ratio 5 percentage 
points in either direction. 

Search Committee for Editors (Klein). 
The President asked for advice concerning 
the composition and charge of the Commit- 
tee. 

Bylaw Revision (Hinshaw). An anomaly 
remains in the bylaws. In Article I, Section 
3, the third sentence says that the Execu- 
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tive Committee may elect Distinguished 
Fellows, but the next sentence specifies 
election by a combined vote of the 
Nominating and Executive Committees. It 
was VOTED to submit to the members for 
approval by mail ballot the following 
amendment to the bylaws: Change Article 
I, Section 3, to read: 


Additional Distinguished Fellows may 
be elected, but not more than two in 
any one calendar year, from 
economists of high distinction in the 
United States and Canada. Candidates 
for Distinguished Fellows shall be 
nominated by the Nominating Commit- 
tee or the Executive Committee, and 
they shall be elected by the combined 
vote of the two committees. 


Terms of Secretary and Treasurer 
(Klein). The current terms of the Secretary 
and the Treasurer expire December 3], 
1978. It was VOTED to reappoint both for 
another three-year term. 

Date of Spring Meeting. It was agreed 
that the Executive Committee would meet 
on March 17-18, 1978, possibly in Nash- 
ville, Tennessee. 

The meeting adjourned at 10:40 p.m. 


Minutes of the Meeting of the Voting Members 
of the Executive Committee in Washington, D.C., 
November 6, 1977. 

The special meeting of the voting 
members of the 1977 Executive Committee 
of the American Economic Association was 
called to order at 1:10 P.M. on November 6, 
1977 in the Stouffer’s Center Hotel, Wash- 
ington, D.C. Present as voting members of 
the Executive Committee were Lawrence 
Klein, presiding, Carolyn Shaw Bell, R. A. 
Gordon, Robert Lampman, Franco 
Modigliani, Marc Nerlove, Edmund 
Phelps, Alice Rivlin, and Burton Weisbrod. 
Absent were Robert Eisner and Anne 
Krueger. Present as guests were C. Elton 
Hinshaw, Secretary, and Donald Turner, 
Counsel. 

Klein announced that he had called the 
meeting to consider what actions the 
Executive Committee should take as a 
result of the death of Jacob Marschak, 1977 
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President-elect of the Association. Section 
IV, Article 5, of the bylaws provides that 
the Executive Committee ‘‘may fill 
vacancies in the list of officers” (page xi, 
1974 Directory of Members). After seeking 
advice from counsel about interpretations 
of the bylaws, the Executive Committee 
VOTED to elect Tjalling Koopmans Pres- 
ident of the Association for 1978, Robert 
Eisner Acting President-elect for 1977, and 
Jack Huirshleifer Honorary Program 
Chairman for 1977. It was decided that 
Klein should write a letter to the members 
explaining the Committee’s actions. 

Klein appointed Weisbrod and Lampman 
to an Ad Hoc Subcommittee of the Execu- 
tive Committee to consider amending the 
bylaws relating to vacancies in the list of 
officers. The Subcommittee is to report to 
the December 27, 1977 meeting of the 
Executive Committee. 

It was agreed that the Executive Com- 
mittee would meet on March 17 and 18, 
1978 in Washington, D.C. or New York. 

The meeting adjourned at 2:35 p.m. 


Minutes of the Meeting of the Executive Com- 
mittee in New York, New York, December 27, 
1977, 

The third meeting of the 1977 Executive 
Committee was called to order at 10:10 
A.M. on December 27, 1977 in the New 
York Hilton Hotel, New York, New York. 
The following members were present: Law- 
rence R. Klein presiding, Carolyn Shaw 
Bell, George H. Borts, Robert Eisner, 
Rendigs Fels, Robert Aaron Gordon, C. 
Elton Hinshaw, Anne O. Krueger, Robert 
J. Lampman, Franco Modigliani, Marc 
Nerlove, Mark Perlman, Edmund S. 
Phelps, and Burton A. Weisbrod. Also 
present were newly elected members 
Robert W. Clower, Edward F. Denison, 
Tjalling Koopmans, Joseph A. Pechman, 
Robert M. Solow, and Marina v. N. 
Whitman. Present as counsel were Donald 
F. Turner and Leo J. Raskind. Present as 
guests for parts of the meeting were Marcus 
Alexis, Ann Friedlaender, Gary Fromm, 
David M. Gordon, Martin Landsberg, 
Lloyd G. Reynolds, Wilma St. John, and 
Gerald Somers. 
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Klein introduced Raskind as the new 
counsel of the Association and thanked 
Turner, the outgoing counsel, for his saga- 
cious and wise advice during his years of 
service. The Executive Committee 
VOTED a special note of gratitude to Turner 
and expressed its appreciation to him witha 
round of applause. 

Minutes. The minutes of the meetings of 
March 18, 1977 and November 6, 1977 were 
approved. 

Report of the Secretary (Hinshaw). The 
Secretary reported that the 1978 annual 
meetings will be held in Chicago on August 
29-31 and a separate placement service is 
scheduled for December 28-30 in Chicago 
with the Conrad Hilton Hotel serving as 
headquarters. The Executive Committee 
VOTED to accept the Secretary’s recom- 
mendation to continue to regard the place- 
ment service as part of the activities of the 
annual meetings and to finance it from the 
revenues of those meetings. The Executive 
Committee VoTEeED to approve the 
Secretary's recommendation of New York 
City as the site of the 1982 meetings and 
instructed the Secretary to delay as long as 
feasible the decision between the Labor 
Day period or the Christmas-New York pe- 
riod as dates for the meeting. The Secretary 
announced plans to publish a handbook in 
1978 and sought advice regarding a change 
in the material contained in the handbook 
and the handbook questionnaire. It was 
VOTED to appoint a committee to design 
the questionnaire and to empower it to act 
on behalf of the Executive Committee. 

Report of the Treasurer (Fels). The 
Treasurer presented preliminary financial 
reports for 1977. (For details of the reports, 
see the ‘Treasurer’s Report in these 
Proceedings.) He stated that the financial 
position of the Association had improved 
dramatically in 1976 and 1977 and projected 
a substantial surplus of $181,000 in 1978. 
The Executive Committee approved the 
budget submitted by the Treasurer and the 
Budget Committee without a formal vote. 

Report of the Editor of the American 
Economic Review (Borts). The Editor 
reported that twenty-five sessions are 
scheduled for publication in the forthcom- 
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ing Papers and Proceedings. He stated that 
revenues from page charges were lower 
than expected. It was suggested that 
authors be informed that the page charge is 
expected to be paid if a grant or foundation 
is acknowledged as funding the research. It 
was VOTED to publish the Papers and 
Proceedings in May of each year regardless 
of the dates of the annual meeting. 

Report of the Editor of the Journal of 
Economic Literature (Perlman). On recom- 
mendation of the Editor, the following 
persons were elected to the Board of Edi- 
tors of the Journal of Economic Literature: 
David Laidler, Harvey Leibenstein, Daniel 
McFadden, and Roger Ransom. He 
reported that Annual Indexes for the years 
1972 and 1973 were published in 1977. The 
next three volumes will appear during the 
next two years. 

. Report of the Director of Job Openings 
for Economists (Hinshaw). The Director 
reported that, in an effort to increase the 
number of nonacademic job listings, he had 
written to over 200 corporations and 
government agencies inviting them to list 
their vacancies. Academic jobs continue to 
constitute about two-thirds of all vacancies 
advertised. 

Committee on the Status of Minority 
Groups in the Economic Profession 


(Alexis). Alexis reported. that the Sloan . 


Foundation had awarded a grant to the 
Association to support the summer 
program for minority students who are 
interested in pursuing the Ph.D. in eco- 
nomics. The grant requires matching funds. 
He also reported receiving a planning grant 
from the Ford Foundation to establish a 
consortium of five universities to attempt to 
increase the number of minority students 
‘undertaking graduate training in eco- 
nomics. The Executive Committee 
VOTED a special note of appreciation to 
Alexis for his effective management of the 
program. 

Committee on U.S.—Soviet Exchanges 
(Reynolds). Reynolds reported on the 
November 27—December 11, 1977 visit of 
six Soviet economists to the United States 
for a conference on ‘‘Aspects of Labor 
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Economics.’ It was VOTED to continue the 
exchange for four more years and attempt 
to promote research cooperation of a more 
serious nature than can be accomplished in 
brief symposia. 

Committee on Political Discrimination 
(Somers). Somers reported that the Com- 
mittee recommended the following 
procedure for handling individual cases: (1) 
Members of the AEA should continue to - 
file complaints with the Committee, but 
these complaints should be referred to the 
American Association of University 
Professors (AAUP). (2) The Committee 
should work closely with the AAUP to help 
expedite investigations of such complaints. 
(3) The Committee should review decisions 
made by the AAUP and advise members of 
other available channels. (4) The Commit- 
tee should not contact university officials 
on anything other than the most routine 
details while the case is under considera- 
tion by the AAUP. 

The Committee also recommended that 
the Association sponsor and fund a re- 
search project on patterns of political dis- 
crimination. It was VoTED to allocate 
$10,000 to the Committee to be used at its 
discretion for a study on political discrimi- 
nation. It was understood that the Commit- 


‘tee on Political Discrimination would seek 


additional funding from other sources. It 
was suggested that the Committee discuss 
with the Secretary the possibility of coor- 
dinating a survey questionnaire with the 
handbook questionnaire. 

. Future Convention Sites (Friedlaender). 
On behalf of the Committee on the Status of 
Women in the Economics Profession and 
other concerned members of the Associa- 
tion, Friedlaender proposed that the 
Association change the sites for the [978 
and 1979 meetings because they are cur- 
rently scheduled for states (Illinois and 
Georgia) which have not ratified the Equal 
Rights Amendment to the U.S. Constitu- 
tion. Counsels Turner and Raskind advised 
that such an action would conflict with 
Article 3 of the Association’s Certificate of 
Incorporation—‘‘The Association as such 
will take no partisan attitude, . . .” After a 
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consideration of the possible economic and 
legal consequences of moving the sites, it 
was moved that immediate inquiries be 
made to determine the feasibility and de- 
sirability of withdrawing from Atlanta in 
1979. The motion failed. It was understood 
that this action did not imply any position 
on the Equal Rights Amendment. 

Bylaws (Weisbrod). The Ad Hoc Com- 
mittee to Review Procedures for Replace- 
ment of President and President-elect, 
consisting of Lampman and Weisbrod, 
reported on various procedures that might 
be adopted to fill vacancies in the offices of 
President and President-elect. It was 
VoTED that the Ad Hoc Committee should 
recommend a specific proposal to the next 
meeting of the Executive Committee. 

1978 Program (Solow). The Chairman 
gave a brief report on plans for the 1978 
program. 

Joint Ad Hoc Committee on Government 
Statistics (Denison). Denison reported that 
the Joint Ad Hoc Committee, consisting of 
representatives from nine professional 
associations, recommended: (1) There be 
established a Committee of Professional 
Associations on Federal Statistics. (2) 
There be established an office of 
Professional Associations on Federal 
Statistics under the policy guidance of the 
Committee. (3) Each participating Associa- 
tion contribute $2,000 a year to the costs of 
operation of the office for an initial three- 
year trial period. It was VOTED to join the 
Committee of Professional Associations on 
Federal Statistics and appoint a representa- 
tive to the Committee. 

Federal Funding of Economic Research 
(Fromm). Following the recommendations 
of Fromm, the Executive Committee 
VOTED to approve the formation of a new 
ad hoc committee to report on federal sup- 
port for economic research during the past 
decade, activities undertaken by other 
professional societies in support of re- 
search funding, and actions that the AEA 
should consider germane to the encourage- 
ment of economic education and research. 

Economists in Argentina (Klein). The 
President introduced a resolution submitted 
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by Wassily Leontief. Itread: 


WHEREAS: 

The members of the Executive Com- 
mittee of the American Economic 
Association have been informed that: 

(a) The Government of Argentina 
has imprisoned and has continued to 
detain five of our Argentine colleagues 
from the National University of the 
South, accusing them of ‘ideological 
and social-cultural infiltration.” 

(b) The principal specific charge 
against the accused is that they par- 
ticipated in creating a program leading 
to a degree in economics, said program 
being similar in content to that in 
universities in the United States and 
other industrialized democracies. 

(c) The alleged crime is also based 
on the charge that the accused en- 
couraged their students to continue 
their studies in different universities 
around the world, including the 
University of Colorado, which offers 
under the sponsorship of the American 
Economic Association summer 
courses to students from abroad. 


THEREFORE, BE IT RESOLVED THAT: 

1. The Executive Committee of the 
American Economic Association 
condemns this reported attack on the 
academic activities of its Argentine 
colleagues; and urges (in the strongest 
possible terms) that any such charges 
against them be dismissed. 

2. The President is directed to com- 
municate this resolution to the Govern- 
ment of Argentina in such manner and 
through such channels as he may de- 
termine to be appropriate. 


® 
It was VoTED to direct the President to 
write a letter to the Government of Ar- 
gentina expressing concern and seeking ad- 
ditional information about the situation. 

Resolutions from Members (Klein). The 
Executive Committee reviewed and dis- 
cussed the resolutions submitted by 
members for consideration at the annual 
business meeting. 

Committee on Editorships (Klein). In the 
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absence of James Tobin, Chair of the Com- 
mittee, Klein reported. Acting on the com- 
mittee’s recommendation, the Executive 
Committee VoTED to offer Naomi Perlman 
a four-year term as Associate Editor of the 
Journal of Economic Literature to manage 
the indexing and bibliographic functions. 
The term ends December 31, 1981, but can 
be renewed. It was understood that the new 
Managing Editor will have the same au- 
thority as the current one and can make, 
subject to his responsibilities to the Execu- 
tive Committee, policy decisions about the 
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‘whole journal, including indexing and bib- 


liographic functions. 

Finance Committee (Eisner). Eisner 
reported that the committee had voted to 
instruct Stein, Roe & Farnham, investment 
counsel, to observe limits of 50 and 67 
percent equities for the Association’s total 
portfolio. a 

Date of Spring Meeting. It was agreed 
that the Executive Committee would meet 
on March 17-18, 1978 in New York City.. 

The meeting was adjourned at 11:45 p.m. 

C. ELTON HINSHAW, Secretary 


Report of the Secretary 


for 1977 


Annual Meetings. In 1978 the annual 
meetings will be held at the Conrad Hilton 
Hotel in Chicago, Illinois on August 29-31. 
The schedule for subsequent meetings is: 
December 28-30, 1979, in Atlanta with 
headquarters at the Atlanta Hilton Hotel; 
September 5-7, 1980, in Denver with head- 
quarters at the Denver Hilton Hotel; and 
December 28-30, 1981, in Washington, 
D.C. with headquarters at the Washington 
Hilton Hotel. The Executive Committee 
has selected New York as the site of the 
1982 meetings but has not decided about 
the dates. It has also made a tentative deci- 
sion to meet in San Francisco, December 
28-30, 1983. 

Employment Services. Because the 1978 
annual meetings occur at an early date in 
the academic year, it was decided to 
provide the employment services at a later 
time. The 1978 employment center is 
scheduled for December 28-30 in Chicago 
with the Conrad Hilton Hotel serving as 
headquarters. Formal employment services 
will not be provided at the annual meetings 
in August. 

The National Registry for Economists 
continues to be operated on a year-round 
basis by the Illinois State Employment 
Service under the direction of Kathy 
Nichols. All economists looking for jobs 
and employers are urged to register. This is 
a placement service which maintains the 
anonymity of employers. The Association 
is indebted to Ms. Nichols not only for the 
Registry but also for her and her staff's 
assistance and supervision of the employ- 
ment service provided at the annual meet- 
ings. 

Employers are reminded of the Associa- 
tion’s bimonthly publication, Job Openings 
for Economists, and of their professional 
obligation to list their openings. 

Membership. The total number of 
members and subscribers, shown in Table 
1, reached an all-time high of 26,787 at the 
end of 1975, The introduction of a 


progressive dues structure in 1976 may ac- 
count for most of the decline in the num- 
bers of members and subscribers in 1976 
and 1977. The 1977 count is the first pro- 
vided by the new computerized system. It 
is probable that “‘cleaning’’ the files during 
the transition accounted for a small part of 
the decrease. 

Permission to Reprint and Translate. 
Official permissions to quote from, reprint, 
or translate and reprint articles from the 
American -Economic Review and the 
Journal of Economic Literature totaled 236 
in 1977 compared to 200 in 1976. Upon 
receipt of a request for permission to re- 
print an article, the publisher or editor mak- 
ing the request is instructed to get the 
author’s permission in writing and send a 
copy to the Secretary as a condition for 
official permission. The Association sug- 
gests that authors charge a fee of $150, but 
they may charge some other amount, enter 
into a royalty arrangement, waive the fee, 
or refuse permission altogether. 

Visiting Economics Scholars Program. 
The Visiting Economics Scholars Program 
has continued under the direction of the 
Secretary. Its purpose is to facilitate visits 
by leading economists to smaller colleges 
emphasizing teaching. The colleges are ex- 
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(End of Year) 
1975 1976 1977 

Class of Membership 

Arfnual 16,011 15,102 14,379 

Junior 2.367° 2.631 1.731 

Life 383 399 375 

Honorary 19 36 33 

Family 335 344 284 

Complementary 449 560 537 
Total Members 19,564 19,072 17.386 
Subscribers 7,223 7.134 6,728 
Total Members and E o 

Subscribers 26,787 26,206 
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pected to pay part or all of the costs of the 
visits; at a minimum they take care of the 
local expenses and travel costs of the visi- 
tor. During 1976~77 there were two such 
visits. 

Computerization of the Membership— 
Subscribers File. The membership- 
subscriber file was converted from manual 
records to a computer system during 1977. 
The master file is now maintained -by 
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Epsilon Data Management, Inc. in AOS tOM; 
Massachusetts. 

Committees and Representatives. Listed 
below are those who served the Associa- 
tion during 1977 as members of committees 
or as representatives. The year in paren- 
thesis indicates the final year of the term to 
which they have been appointed most 


recently. On behalf of the Association, I 


wish to thank them all for their services. 


Standing Committees ' 


ADVISORY COMMITTEE ON THE HISTORY OF 
THE ASSOCIATION 
George J. Stigler, Chair 
Joseph Dorfman 
- Harold F. Williamson, C orresponding 
Secretary 


ADVISORY COMMITTEE ON STUDIES OF 
THE LABOR MARKET FOR ECONOMISTS 
F. Ray Marshall, Chair 
_ Barbara Reagan | 
T. Aldrich Finegan 
Francis M. Boddy 


BUDGET COMMITTEE 
Burton A. Weisbrod, Chair (1977) 
Edmund S. Phelps (1978) 
Robert J. Lampman (1979) 
Lawrence Klein, ex officio (1977) 
Rendigs Fels, ex officio 


CENSUS ADVISORY COMMITTEE 
James R. Nelson, Chair (1979) 
Burton Malkiel (1979) 
Arnold Zellner (1979) 
Andrew F. Brimmer (1979) Pi 
Norman Simler (1977 , 
George L. Perry (1977) 
Carolyn Shaw Bell (1979) 
Lee Preston (1977) 
Phyllis Wallace (1977) 
Dale Jorgenson (1977) 
Barbara Bergmann (1978) 
Robert F. Lanzillotti (1978) 
William Niskanen (1978) 
Anne P. Carter (1978) 
Richard Ruggles (1978) 


COMMITTEE ON ECONOMIC EDUCATION 
Allen C. Kelley, Chair (1979) 
Walter Heller (1979) 
Phillip Saunders (1977) 
Elizabeth Allison (1978) 
John Siegfried (1978) 
W. Lee Hansen (1978) 
Rendigs Fels, ex officio 


COMMITTEE ON HONORARY MEMBERS 
Leonid Hurwicz, Chair (1980) 
William Baumol (1982) 

Hollis B. Chenery (1982) 
Bent Hansen (1978) 

W. Arthur Lewis (1978) 
Paul A. Samuelson (1980) 


COMMITTEE ON HONORS AND AWARDS 
Irma Adelman, Chair (1978) 
Carl F. Christ (1982) 
Marcus Alexis (1978) 
John Chipman (1980) 
James W. McKie (1980) 
Moses Abramovitz (1982) 


COMMITTEE ON THE STATUS OF MINORITY 
GROUPS IN THE ECONOMICS PROFESSION 

Marcus Alexis, Chair 

George Borts 

Andrew Brimmer 

Alice Rivlin 

James Tobin 

Charles Z. Wilson 
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COMMITTEE ON POLITICAL 
DISCRIMINATION 
Gerald G. Somers, Chair (1978) 
Kenneth J. Arrow (1977) 
William J. Baumol (1977) 
John G. Gurley (1977) 
Anne O. Krueger (1977) 
Carl Stevens (1977) 
Thomas E. Weisskopf (1977) 


COMMITTEE ON PUBLICATIONS 
Michael Lovell, Chair (1977) 
Edwin Burmeister (1979) 
Peter Diamond (1979) 

John G. Gurley (1978) 
Robert Ferber (1978) 
Robert Gallman (1978) 

C. Elton Hinshaw, ex officio 


COMMITTEE ON THE STATUS OF WOMEN IN 
THE ECONOMICS PROFESSION 

Barbara Reagan, Chair (1977) 

Mariam Chamberlain (1979) 

Ann Friedlaender (1979) 

William F. Hellmuth (1979) 

Janice Madden (1978) 
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Isabel Sawhill (1977) 
Margaret Simms (1978) 
Nancy Teeters (1977) 
Lawrence R. Klein, ex officio 


FINANCE COMMITTEE 
Robert Eisner, Chair (1977) 
Robert G. Dederick (1979) 
James Lorie (1978) 
Rendigs Fels, ex officio 


ECONOMICS INSTITUTE POLICY AND ADVI- 
SORY BOARD 

Edwin S. Mills, Chair (1978) 

Raymond Vernon (1980) 

Carlos F. Diaz-Alejandro (1980) 

Arnold Harberger (1977) 

Richard H. Holton (1977) 

Paul G. Clark (1978) 

Carl Keith Eicher (1979) 

Anne O. Krueger (1979) 


U.S.—SOVIET EXCHANGES 
Lloyd G. Reynolds, Chair 
Abram Bergson 
John Meyer 
Rendigs Fels, ex officio 


Special Committees 


SEARCH COMMITTEE FOR EDITORS 
James Tobin, Chair 
Irma Adelman 
Albert Ando 
George R. Feiwel 
Martin S. Feldstein 
John G. Gurley 
Michael C. Lovell 
Bernard Saffran 


AD Hoc COMMITTEE ON FEDERAL FUND- 
ING OF ECONOMIC REARCH (1977) 

Zvi Griliches 

Robert Solow 

Marc Nerlove 


AD Hoc COMMITTEE TO REVIEW NEW 
PROPOSED STANDARD OCCUPATIONAL 
CLASSIFICATION SYSTEM 

H. Gregg Lewis, Chair 

Victor Fuchs 

Margaret S. Gordon 

Michael Piori 

Sherwin Rosen 


COMMITTEE ON COMPUTERIZATION 
John R. Meyer, Chair 


NOMINATING COMMITTEE (1977) 
Walter Heller, Chair 
Nancy S. Barrett 
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Huey J. Battle 
David M. Gordon 
Bert G. Hickman 
Irving B. Kravis 
Ralph W. Pfouts 


NOMINATING COMMITTEE (1978) 
Andrew F. Brimmer, Chair 
Carolyn Shaw Bell 
Peter A. Diamond 
John G. Gurley 
Robert M. Haveman 
Bert G. Hickman 
Vernon L. Smith 


COMMITTEE ON ELECTIONS (1977) 
Ben Bolch, Chair 
Barbara Haskew 
C. Elton Hinshaw, ex officio 


New YORK City LOCAL ARRANGEMENTS 
COMMITTEE (1977) 

Richard G. Davis, Chair 

Richard C. Aspinwall 

Peter Bakstansky 


MAY 1978 


Alice J. Christensen 

Roger D. Collons 

Alastair I. Hunter-Henderson 
Eleanor M. Johnson 

Barbara MacPhee 

Robert Mathieson 

Robert A. Schwartz 

Violet O. Sikes 

Thomas W. Synnott 

Ingo Walter 


CHICAGO LOCAL ARRANGEMENTS 
COMMITTEE (1978) 
Karl A. Scheld, Chair 
Roby L. Sloan, Co-Chair 
Eugene A. Birnbaum 
Bert E. Elwert 
Walter D. Fackler 
William L. Helfers 
Jim Lilly 
Laurence J. Mauer 
Richard S. Peterson 
Violet O. Sikes 
Barbara Weaver 


Council and Other Representatives 


AMERICAN ASSOCIATION FOR THE AD- 
VANCEMENT OF SCIENCE 


William Nordhaus (1979) Section on - 


Social and Economic Sciences 


AMERICAN COUNCIL OF LEARNED So- 
CIETIES 
William Parker (1978) 


AMERICAN POLITICAL SCIENCE ASSOCIA- — 


TION-JOINT RESEARCH PROJECT ON CON- 
FIDENTIALITY OF RESEARCH SOURCES 
Gary Fromm 


FEDERAL STATISTICS USERS CONFERENCE 
Edward F. Denison (1979) 


INTERNATIONAL ECONOMIC ASSOCIATION 
Franco Modigliani (1981) 


INTERSOCIETY COMMITTEE ON TRANS- 
PORTATION 
William Dodge 


JOINT AD Hoc COMMITTEE ON GOVERN- 
MENT STATISTICS 

Edward F. Denison 

Gary Fromm 


JOURNAL OF RESEARCH ON CONSUMER 
BEHAVIOR 
Kelvin J. Lancaster (1978) 


NATIONAL ARCHIVES ADVISORY COUN- 
ciL~GENERAL SERVICES ADMINISTRATION 
Robert Gallman (1978) 


NATIONAL BUREAU OF ECONOMIC RE- 
SEARCH 
Carl F. Christ (1978) 
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NATIONAL COUNCIL FOR ACCREDITATION SOCIAL SCIENCE RESEARCH COUNCIL 
OF TEACHER EDUCATION Guy Orcutt (1977) 
Philip Saunders (1977) Robert Eisner (1978) 


Representatives of the Association on Various Occasions—1977 


INAUGURATIONS Richard Franklin Rosser, DePauw Uni- 
Max Sherman, West Texas State Uni- versity 
versity Bernerd Bogar 


Barry L. Duman 
Henry: Jefferson Copeland, College of 


Wooster 
Donald Arthur Webb, Centenary College ` Lucille G. Ford 
of Louisiana 
Tom S. Sale III Jarvis Ernest Miller, Texas A&M 
University 


W. James Truitt 
John Edwin Johns, Furman University 
Matthew A. Stephenson 
FIFTIETH ANNIVERSARY CONVOCATION OF 
THE UNIVERSITY OF HOUSTON 
Mary Evelyn Blagg Huey, Texas Wo- Gaston V. Rimlinger 
man’s University 
Kendall P. Cochran C. ELTON HINSHAW, Secretary 


Report of the Treasurer 
for the Year Ending 
December 31, 1977 


The financial position of the American 
Economic Association improved dra- 
matically in 1976, when there was a surplus 
of $150 thousand compared to cumulative 
deficits during 1969-75 totalling nearly half 
a million. The improvement resulted from 
the restructuring of dues that went into ef- 
fect at the beginning of 1976, cost-cutting, 
sales of the Index of Economic Articles, 
improvement in the stock market, and set- 
tlement of a claim against Richard D. Irwin, 
Inc. Another large surplus was realized in 
1977, and a surplus of comparable size is 
anticipated for 1978. (See Tables | and 2.) 


By the end of 1978, the net worth of the . 


Association, which had fallen to a negative 
figure at the end of 1974, will still be on the 
low side in spite of the recent surpluses. On 
December 31, 1977, the net worth was on 
the order of $431 thousand. During the 
ensuing twelve months, the rise in the net 
worth will be smaller than the surplus 
shown in Table | would suggest, because a 
new edition of the Handbook (or Directory, 
as the 1974 edition was called) will be 
published at a cost estimated at $150 thou- 
sand. Each year $50 thousand is budgeted 
for the next edition. In the years when no 
Handbook is published, the rise in net 
worth is correspondingly greater than the 
surplus; in years when one is published, the 
net worth rises less than the surplus. 

The net worth serves as a cushion that 
would enable the Association to continue 
its activities in the face of unexpected 
adverse changes. There is no particular rule 
governing the optimum size of the net 
worth, but as long as it is lower than the 
deficits of 1969-75, it can hardly be 
considered too large. Consequently, the 
surpluses of 1976-78 are to be welcomed, 
and some further rise after that period is de- 
sirable. Nevertheless, the time is approach- 
ing when large surpluses will no longer be 
appropriate. Since expenses will continue 
to rise, the transition from large to small 
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surpluses can best be accomplished by 
smaller increases in dues and subscription 
rates than would otherwise be necessary. 

In recent years, receipts from dues and 
subscriptions have constituted about 70 
percent of total revenues. In the absence of 
changes in dues and subscription rates, 
receipts from this source could be expected 
to grow no more than 5 percent per year 
from increased numbers of members and 
subscribers, probably less. Other sources 
of revenue will probably grow at about the 
same rate of 5 percent or less. Sales of the 
Index will fall as the pace of publication of 
new volumes slacks off to one a year. In- 
vestment income may grow if surpluses 
continue, the stock market rises, or rates of 
return increase. Other sources of income 
will rise more or less in step with the 
general growth of the economy and 
inflation. 

Since more than half the expenditures of 
the Association are for printing its publica- 
tions, the growth of expenditures will 
depend heavily on changes in costs in the 
printing industry, which could differ mar- 
kedly from the general rate of inflation. 
Aside from printing, the operations of the 
Association are labor intensive, so costs 
would be expected to rise more rapidly than 
revenues (in the absence of changes in dues 
and subscription rates) except that 
economists’ salaries are likely to rise less 
rapidly than other wages and salaries. In 
addition, the growth in the number of | 
members and subscribers will add to costs 
as well as revenues. However, marginal 
costs are well below the rates charged 
members and subscribers, so that growth in 
numbers on balance is financially advanta- 
geous. 

A rather optimistic set of projections 
would be for a growth rate of expenditures 
of 6 percent per year, a growth rate of 
revenues of 4 percent per year, and a de- 
cline in the surplus of 2 percent of revenues 
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TABLE I—AMERICAN ECONOMIC ASSOCIATION, ACCOUNTING Basis, 1976-78 











(Thousands of dollars) 
1976 1977 1977 1978 
12 months 12 months Budget Budget 
Actual Actual (3-18-77) (3-6-78) 
REVENUE 
Operating Income 
Dues and subscriptions 726 744 750 795 
Advertising 76 77 80 81 
JOE Subscriptions 21 19 21 20 
Sales—miscellaneous 28 36 30 36 
Sales—mailing list 35 34 35 35 
Sales—Index 5] 100 60 87 
Annual meeting 29 — ad — 
Other income 4] 32 4] 20 
Total operating income 1,007 1,042 1,017 1,074 
Settlement of Claim against Publisher 42 — a — 
Investment Income i 
Interest and dividends 33 ål 35 45 
Real capital gains (losses) (37) 19 39 8 
Total investment income (4) 60 oO 4 BERSA 
TOTAL REVENUE 1,045 1,102 1,091 1,127 
EXPENSES \ 
Publications 
American Economic Review 269 284 290 305 
Journal of Economic Literature 283 297 295 322 
Handbook 47 50 50 50 
Job Openings for Economists 25 27 25 27 
Index of Economic Articles 13 3] mmnm 23 
Total publications expense 637 690 660 727 
Operating and Administrative 
Salaries 98 103 108 110 
Rent 8 9 8 10 
Miscellaneous 67 88 96 85 
Committees 29 38 39 4i 
Annual meeting I5 6 mm 6 
Federal income taxes 39 13 ~— 15 
Total operating and administrative 257 257 251 267 
TOTAL EXPENSES 894 . 946 911 994 
SURPLUS (DEFICIT) 150 156 180 133 





or expenditures per year, i.e., about $20 
thousand a year. In such a case, there 
would be no need to increase dues and 
subscriptions during the next five years, un- 


less some major increase in activities were: 


desired. A rather pessimistic set of projec- 
tions would be for a 10 percent rise in ex- 
penditures per year (about the increase ex- 
pected between 1977 and 1978), a growth in 
revenues of 2 percent per year, and a reduc- 
tion in the surplus of $80 thousand a year. 


¢ 

In this case, although no increase in dues 
and subscription rates would need to be put 
into effect soon, a substantial increase 
would be called for in 1980. For planning 
purposes, I recommend an intermediate 
assumption that the surplus will fall $50 
thousand a year. This implies a need to 
raise dues on January 1, 1981. 

All this is on the assumption that the 
Executive Committee will undertake no 
new large expenditures like the ones it un- 


460 AMERICAN ECONOMIC ASSOCIATION MAY 1978 


TABLE 2—-AMERICAN ECONOMIC ASSOCIATION CASH BUDGET, 1978 
(Thousands of dollars) 


1976 1977 1977 1978 
Actual Budget Actual Budget 


1, Surpius (DEFICIT), Accrual basis 150 180 156 133 















































Plus noncash charges to accrual budget 
2. Reserve for Handbook® 50 50 50 (100) 
i 3. Capital losses (gains) 37 (39) (19) (8) 
4. Depreciation I ] I l 
5. Subtotal, surplus (defiċit) adjusted to 
cash basis 239 192 188 26 
OTHER OPERATIONS AFFECTING CASH 
6. Increase (decrease) in deferred income © 4l 20 d2n¢ 150 
7. Increase (decrease) in accounts payable, 
etc. 16 0 60 (60) 
8. Decrease (increase) in accounts receivable (117) 118 67 60 
9. Decrease (increase) in prepaid expenses (1) — 2 0 
10. Cash receipts less disbursements from 
restricted funds® (29) (5) 5. (3) 
11. Subtotal, other operations affecting cash . (91) 133 13 147 
12. TOTAL CHANGES FROM OPERATIONS 148 325 201 173 




















INVESTMENT-TYPE TRANSACTIONS 
13. Decrease (increase) in inventory of 


























Index volumes (46) (30) 15 (13) 

14. Sales (purchase) of office equipment (1) (1) (2) (1). 

CHANGES IN INVESTMENT ACCOUNTS: 
15. (interest and dividends) (33) (35) (41) (45) 
16. Transfers of cash from (to) 

investment accounts (145) (262) (100) (189) 
17. Custodian and investment counsel fees 3 3 3 3 
18. TOTAL INVESTMENT-TYPE 

TRANSACTIONS (222) (325). (125) (245) 
19. INCREASE (DECREASE) IN OPERATING 

CASH? l (74) 0 76 (72) 


*The surplus, accrual basis, shown in line | is net of an annual addition of $50 thou- 
sand to the reserve for new editions of the Handbook. In 1978 a new edition will be 
published at an estimated cost of $150 thousand. 

‘Excludes Economics Institute. 

“Excludes cash in investment accounts. 

“Due to late billing for 1978 associated with computerization, there was a substantial 
decrease in deferred income in 1977 instead of the normal! increase, but this is an ac- 
cident of timing rather than a substgntive change in cash flow and will result in an off- 
setting change in 1978. 


dertook the last time the financial situation and the editors to make economies which 
was favorable. The large deficits of the they may now want to reconsider. If so, 
early 1970’s, causing the net worth of the dues increases may be needed before 1981. 

Association to fall below zero at the end of ' 
1974, compelled the Executive Committee -~ RENDIGS FELS, Treasurer 


Report of the Finance Committee” 


The accompanying inventory summary 
lists the securities held by the American 
Economic Association as of December 30, 
1977, with costs and market values as of 
that date. The total market value of the se- 
curities portfolio at year-end was $735,245. 
After adjustments for cash additions and 
withdrawals, including a sizable addition of 
$250,000 in Association funds for 


permanent investment, we estimate that the 
Association’s investment portfolio (on a. 


total return basis) experienced a modest 
loss of 1.7 percent during 1977.. 

The $735,245 total includes the funds 
remaining from a Special Grant that was 
made by the Ford Foundation in January of 
1969 and subsequently commingled with 
the Association’s account. As of December 
30, 1977, the Association’s portion of the 
ageregate account was $683,088 or 92.9 
- percent, and the Special Grant represented 
the remaining $52,157, or 7.1 percent of the 
total. , 

In line with the policy of the Finance 
Committee established two years ago, the 
Association’s investment portfolio 
continues to hold a combination of both 
common stock and fixed-income invest- 
ments. Along with the $250,000 addition to 
the portfolio, a program of some restructur- 
ing was carried out during the year. There 


*The Report of the Finance Committee is informa- 
tional and is not an audited financial statement. Con- 
sequently, there may be some discrepancies between 
figures in the Report of the Finance Committee and the 
Auditors’ Report which follows. i 


were additions in a number of issues al- 
ready held. Sales were made in Seven Up 
and Citicorp. There were new purchases in 
McDonalds, Cities Service, Halliburton, 
J. C. Penney, and Weyerhaeuser. 

In terms of the portfolio’s investment 
performance, the Committee can report 
that the 1.7 percent loss referred to above, 


‘ while a disappointment, was a much better 


overall result than that experienced by the 
widely followed market averages. On the 
same total return basis, the Dow Jones In- 
dustrial Average lost 13.2 percent and the 


. Standard and Poor’s 500 Index lost 7.3 


percent for calendar year 1977. 

As we move into 1978, the Finance Com- 
mittee is aware of uncertainties in domestic 
and international investment markets. 
While these uncertainties suggest caution, 
it, is the Committee’s view that many of 
them have already been discounted by the 
market. Equities are priced at nearly their 
lowest relationships relative to earnings, 
cash flow, and asset values in the past 
quarter-century. Consequently, while the 
securities’ markets may exhibit some near- 
term weakness, the Committee believes 
that a meaningful exposure to equities in 
the Association’s investment portfolio 
continues to be warranted during 1978. 

At its December 1977 meeting, the Fi- 
nance Committee felt it appropriate in set- 
ting overall policy to take into considera- 
tion substantial temporary investment 
funds which have built up outside of the at- 
tached permanent portfolio. With these 
other additional funds in mind, it was voted 


TABLE I—INVENTORY SUMMARY AS OF DECEMBER 30, 1977 


Cash Equivalents and Short-Term Securities 


~ Medium-Term Securities 


Long-Term Securities and Preferred Stocks 


Convertible Securities 
Equity Securities 


Total 


Estimated 

Value Percent Income 
$214,634 29.2 $13,466 
0 0.0 0 

0 0.0 0 

0 0.0 0 
520,611 70.8 19,680 
$735,245 100.0 $33,146 
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e 
TABLE 2—INVENTORY AND APPRAISAL AS OF DECEMBER 30, 1977 
Unit Total Estimated 
Amount . Price Value Cost Cost Income 
CasH EQUIVALENTS AND SHORT-TERM SECURITIES (29.2 percent) 
CASH EQUIVALENTS (0-1 YEAR) (22.4 percent) 
Cash $3 $3 
Stein Roe Cash Reserves, Inc. . 165,065 ] 164,787 > l 164,7873 9,904 
Subtotal Cash Equivalents 164,790 164,790 9,904 
Other Short-Term Securities (1-5 Years) (6.8 percent) 
U.S. Treasury Notes (7.125 11/30/79) 25,000 100 24,961 ` 100 25,008 1,78] 
U.S. Treasury Notes (7.125 11/15/80) 25,000 100 24,883 100 24,930 1,781 
50,000 ` 49,844 49,938 3,562 
Subtotal Other Short-Term Securities 49,844 49,938 3,562 
Total Cash and Fixed Income Securities 214,634 214,728 13,466 
EQUITY SECURITIES (70.8 percent) 
Utilities (6.1 percent) 
Central and Southwest 2,000 16 32,000 12 24,5564 2,520 
Banks (5.5 percent} 
First Bank System 800 36 28,600 25 20,3204 1,280 
Other Financial (4.9 percent) 
Alexander and Alexander 500 51 25,375 19 9,325% 700 
. Foods and Related (4.8 percent) 
Philip Morris 400 62 24,750 44 17,726 660 
Merchandising (4.8 percent) 
Penney, J.C. 700 36 24,850 34 24,143 1,036 
Paper and Forest Products {4.7 percent) 
Weyerhaeuser 900 27 24,638 26 ° 23,495 720 
Machinery and Construction (5.0 percent) : 
Halliburton 400 65 26,050 63 25,310 400 
Energy (17.7 percent) ; 
Cities Services ) 500 53 26,688 5] 25,478 1,500 | 
Continental Oil 800 30 24,000 19 15,5804 1,320 
Gulf Oil 800 27 21,400 17 13,321 1,520 
MAPCO 500 40 19,813 18 8,855 550 
91,901 63,234 4,690 
Drugs and Medical (7.5 percent) 
Abbott Lab. 400 57 22,600 35 14,136 480 
Merck 300 56 16,650 52 15,631? 510 
39,250 29,767 990 
Electrical Products (6.6 percent) 
General Electric 690 50 34,415 36 24,5363 1,518 
Computers (6.3 percent) 
IBM ; 120 274 32,821 iii 13,3253 1,382 
_ Broadcasting and Publishing (4.8 percent) 
CBS , ° 500 50 24,875 37 18,6623 1,200 
Miscellaneous (21.3 percent) i 
Disney 639 40 25,560 20 12,9284 204 
Eastman Kodak 600 5] 30,676 65 38,9114 1,260 
McDonalds 500 52 25,750 46 23,2208 100 
Minnesota Mining and Mfg. l 600 49 29,100 54 32,4732 1,020 
111,086 107,532 2,584 
TOTAL EQUITY SECURITIES 520,611 401,931 19,680 
TOTAL SECURITIES AND CASH 738,245 616,659 33,146 





a More than one cost basis. 


~ 
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that the $250,000 which was added to the 
permanent fund be put into equities. The 
investment advisor was instructed to main- 
tain an equity ratio in the permanent fund 
which would result in an equity ratio for 
the combined Association resources, 
permanent and temporary funds, of 
between one-half and two-thirds. Further, 
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the Finance Committee removed its pre- 
vious maturity restriction on the invest- 
ment of nonequity funds, authorizing the 
investment advisor to extend maturities 


_when appropriate to take advantage of 


changes in the yield curve, especially in the 
intermediate-term sector. 
ROBERT EISNER, Chair 


Auditors’ Report 


To the Executive Committee of 
The American Economic Association: 


We have examined the statement of 
assets and liabilities of THE AMERICAN 
ECONOMIC ASSOCIATION (a District of 
Columbia corporation, not for profit) as of 
December 31, 1977 and 1976, and the re- 
lated statements of revenues and expenses, 
changes in general and restricted fund 
balances, and changes in assets and lia- 
bilities for the years then ended. Our 
examination was made in accordance with 
generally accepted auditing standards, and 
accordingly included such tests of the ac- 
counting records and such other auditing 


procedures as we considered necessary in 
the circumstances. . 

In our opinion, the accompanying 
financial statements present fairly the 
assets and liabilities of The American Eco- 
nomic Association as of December 31, 1977 
and 1976,‘and its revenues and expenses, 
changes in fund balances, and the changes 


. in its assets and liabilities for the years then 


ended, in conformity with generally ac- 
cepted accounting principles consistently 
applied during the periods. 


Arthur Andersen & Co. 
Nashville, Tennessee 
February 3, 1978 
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THE AMERICAN ECONOMIC ASSOCIATION STATEMENTS OF ASSETS AND LIABILITIES 


Assets 


CASH 


INVESTMENTS, at market 
(Notes I and 2): 
Temporary investments 
Permanent investments 


ACCOUNTS RECEIVABLE: 

Advertising, back issues, 
etc. 

Sales of Index of Eco- 
nomic Articles 

Receivable from publisher 

Allowance for doubtful 
accounts 


INVENTORY OF Index of 
Economic Articles, 
at cost 


PREPAID EXPENSES 

OFFICE FURNITURE AND 
EQUIPMENT, at cost, less 
accumulated depreciation 
of $6,992 in 1977 and 
$6,174 in 1976 


Total Assets 


AUDITORS’ REPORT 


DECEMBER 31, 1977 AND 1976 


1977 


269,673 
735,327 


1,005,000 


103,085 


(1,190) 


101,895 


31,072 


3,583 


7,737 


1976 


$ 121,831 $ 46,373 


405,763 


491,084 


896,847 


76,845 


51,303 
41,924 


(1,000) 


169,072 


46,098 


5,405 


7,027 


$1,271,118 $1,170,822 


Liabilities and Fund Balances 


ACCOUNTS PAYABLE AND 
ACCRUED LIABILITIES 
DEFERRED INCOME (Note I): 

Life membership dues 
Other membership dues 
Subscriptions 

JOE 


ACCRUAL FOR Directory 
(Note 1) 
FUND BALANCES: 
Restricted (Note 4) 
Add (deduct)—Unrec- 
ognized change in mar- 
ket value of investments 
(Notes I and 3) 


General 
Add (deduct)—Unrec- 


ognized change in market 


value of investments 
(Notes | and 3) 


General fund-net worth 


Total fund balances 
Add (deduct) —Unrec- 
ognized change in mar- 
ket value of investments 
(Notes | and 3) 


Net fund balance 


Total Liabilities and 
Fund Balances 


The accompanying notes to financial statements are an integral part of this statement. 


1977 


$ 228,285 


65,412 
191,337 
144,668 

9,525 


410,942 


150,000 


53,411 


(2,419) 


50,692 


451,602 


(20,403) 


431,199 


504,713 


(22,822) 


481,891 


465 


1976 


168,015 


68 ,034 
282,852 
169,967 


11,049 


531,902 
100,000 
48,595 


9,067 | 


57,662 


277,198 


36,045 


313,243 


325,793 


45,112 


370,905 


$1,271,118 $1,170,822 





466 AMERICAN ECONOMIC ASSOCIATION 


THE AMERICAN ECONOMIC ASSOCIATION STATEMENT OF REVENUES AND 
EXPENSES FOR THE YEARS ENDED DECEMBER ‘31, 1977 AND 1976 


è . 


REVENUES FROM DUES AND ACTIVITIES: 
Membership dues and subscriptions 
Nonmember subscriptions 
Job Openings for Economists subscriptions 
Advertising 
Sale of Index of Economic Articles 
Sale of copies, republications and handbooks 
Sale of mailing list 
Annual meeting 
Sundry 


SETTLEMENT OF CLAIM AGAINST PUBLISHER 
INVESTMENT GAINS (LOSSES)—~Note 2 


Net Revenues 
PUBLICATION EXPENSES: 
American Economic Review 
Journal of Economic Literature 
Papers and Proceedings 
Directory publication (Note 1) 
Job Openings for Economists 
Index of Economic Articles 


OPERATING AND ADMINISTRATIVE EXPENSES: 


General and administrative 
Salaries 
Rent 
Other (Exhibit I) 
Committees 
Annual meeting 
Provision for federal income taxes (Note 6)- 


Total Expenses 
REVENUES IN EXCESS OF EXPENSES 


1977 


$ 481,370 


262,224 
19,325 
76,695 

100,254 
36,212 


33,850 


32,049 


1,041,979 


60,373 


1,102,352 


221,025 
297,280 
62,730 
50,334 
26,920 
31,405 


689,694 


102,664 
8,72! 
88,420 
37,975 
3,816 
13,000 


256,596 


946,290 
156,062 


$ 


1976 


468,444 
257,273 
21,034 
76,032 
51,303 
27,664 
35,202 
29,064 
40,921 


1,006,937 


41,924 
(4,281) 


1,044,580 


210,962 
283,012 
58,518 
47,455 
24,926 
12,807 


637,680 


98.032 


8,078 
67,026 
28,639 
15,398 . 
39,352 


256,525 
894,205 


$ 


150,375 


The accompanying notes to financial statements and. Exhibit I are an integral part of 


this statement. 


, 


MAY 1978 


THE AMERICAN ECONOMIC ASSOCIATION STATEMENT OF CHANGES IN GENERAL FUND BALANCE 


FOR THE YEARS ENDED DECEMBER 31, 1977 AND 1976 


Market Value 


Total Operations Adjustments 
Balance at January 1, 1976 $110,535 $(122,280) $232,815 
Add—market value adjustments resulting from inflation 
(Note 1) 16,288 - 16,288 
Add—revenues in excess of expenses 150,375 150,375 - 
Balance at December 31, 1976 277,198 28,095 249,103 
Add— market value adjustments resulting from inflation 
(Note 1) 18,342 _ 18,342 
Add—revenues in excess of expenses 156,062 156,062 - 
Balance at December 31, 1977 $451,602 $ 184,157 $267,445 


The accompanying notes to financial statements are an integral part of this statement. 
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THE AMERICAN ECONOMIC ASSOCIATION STATEMENT OF CHANGES IN RESTRICTED FUND BALANCES 
FOR THE YEAR ENDED DECEMBER 31, 1977 


Allocation of 
Investment 
Balance at Gains Balance at 
January 1 Receipts Disbursements (Note 4) December 31 


The Ford Foundation grant for Economics 
Institute’s orientation program for ; 
foreign graduate students of economics $40,744 $ 2,101 - $4,460 $47,305 
The Alfred P. Sloan Foundation, Chase 
Manhattan Bank and Ford Foundation 
grants for increase of educational 
. opportunities for minority students 
in economics ~ 57,123 (56,524) — 599 
Funds reserved by the Association for 
publication of revised editions of 
Graduate Study in Economics, a guide 
originally published with funds from a 
Ford Foundation grant 1,068 1,121 (2,189) — - 
The Asia Foundation grant for Asian 
economists’ membership dues to The 
American Economic Association and ` 
related travel expenses 1,067 © ~ (451) = 616 
The Carnegie Foundation grant for the 
committee on the status of women in the 
economics profession 5 ~ (5) _ _ 
The National Science Foundation grant for 
support of a joint U.S.-USSR Sym- 
posium on the Economics of Techno- 
logical Progress ~ 706 (706) - —- 
The Minority scholarship fund for i 
minority students applying for graduate 
work in economics 5,000 ~ ~ ~ 5,000 
The Ford Foundation grant for development 
‘of a consortium on graduate studies in 


economics for minorities m ~ (1,220) ~_ (1,220) 
Sundry 711 100 - — &li 
$48,595 $61,151 $(61,095) $4,460 $53,111 


The accompanying notes to financial statements are an integral part of this statement. 
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THE AMERICAN ECONOMIC ASSOCIATION STAMEN OF CHANGES IN RESTRICTED FUND: BALANCES 
FOR THE YEAR ENDED DECEMBER 31, 1976 


The Ford Foundation grant for Economics 
Institute’s orientation program for 
foreign graduate students of economics 

The Alfred P. Sloan Foundation, Chase 
Manhattan Bank and Ford Foundation 
grants for increase of educational 
opportunities for minority students 
in economics 

Funds reserved by the Association for 
publication of revised editions of 
Graduate Study in Economics, a guide 
originally published with funds froma 
Ford Foundation grant 

The Asia Foundation grant for Asian 
economists’ membership dues to The 
American Economic Association and 
related travel expenses 

The Carnegie Foundation grant for the 
committee on the status of women in the 
economics profession 

The National Science Foundation grant for 
support of a joint U.S.-USSR Sym- 
posium on the Economics of Techno- 
logical Progress 

The Minority scholarship fund for 
minority students applying for graduate 
work in economics 

Sundry 


Balance at 
‘ January | 


$102,004 


30,753 


61) 
$139,676 


Receipts Disbursements 


$ 6,398 


32,593 


5,158 


11,660 


5,000 
100 


$60,909 


$ (62,367) 
(63,346) 


(4,090) 


(375) 


(4,861) 


(11,660) 


$(146,699) 


Allocation of 
Investment 
(Losses) 
(Note 4) 


$(5,291) 


— * 


- $(5,291) 


The accompanying notes to financial statements are an integral part of this statement. 


Balance at 
December 31 


$ 
2 e' 


$40,744 


~ 


1,068 


5,000 
711 
$48,595 
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THE AMERICAN ECONOMIC ASSOCIATION STATEMENT OF 
CHANGES IN ASSETS AND LIABILITIES FOR THE 
YEARS ENDED DECEMBER 31, 1977 anD 1976 


1977 1976 
Cash, beginning of year $ 46,373 $ 121,950 
SOURCE (USE) OF FUNDS: 
Revenues in excess of expenses 156,062 150,375 
Add noncash charges 
Depreciation 1,117 1,030 
Directory publication (Note 1) 50,000 50,000 
Market value adjustments (Note 1) (19,267) 37,314 
Funds provided by operations 187,912 238,719 
(Increase) decrease in 
Receivables and prepaid expense 68,999 (117,914) 
Inventory of Index of Economic Articles 15,026 (46,098) 
Investments (108,153) (165,116) 
Office furniture and equipment (1,827) (644) 
Increase (decrease) in 
Accounts payable and accrued liabilities 60,270 15,879 
Deferred income (120,960) 40,704 
Restricted funds 4,516 (91,081) 
General fund, market value adjustment 18,342 16,288 
Unrecognized change in market value of investments (48,667) 33,686 
` Cash, end of year $ 121,831 $ 46,373 
The accompanying notes to financial statements are an integral part of this state- 


ment, 


NOTES TO FINANCIAL STATEMENTS 


(1) Significant Accounting Policies 
Investments: 


The association accounts for its investments on a market value basis. Under the method used by the 
Association to value investments, the change in market value of corporate stocks during the year, 
after adjusting for an inflation factor (5.9 percent in 1977 and 4.7 percent in 1976), is recognized in in- 
come over a three-year period. The change in market value of treasury bills, commercial paper, etc., 
is reflected currently in income. The changes in market value of investments are allocated to the 
general and restricted fund balances as appropriate. 

Accrual for Directory: 

Approximately every three to five years, the Association publishes a directory which lists, among other 
things, the names and addresses of its membership. This directory was last published in 1974 and dis- 
tributed at no cost to the membership. In order to match more properly the publishing cost of this di- 
rectory with revenue from membership dues, the Association has provided $50,000 annually (since 
date of last publication) for estimated publishing costs which will reduce actual directory expense in 
the year of publication. 

Deferred Income: 

Revenue from membership dues and subscriptions to the various periodicals of the Association are 
deferred when received; these amounts are then recognized as income as publications are mailed to 
the members and subscribers. 


Revenue from life membership dues is recognized over the estimated average life of these members. 
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(2) Investments and Investment Income Bi 
The following is a summary of investments held by the Association at December 31; 


1977 1976 
Cost Market Cost Market 
Treasury bills, commercial paper, etc. $484,389 $ 484,389 $549,081 $549,081 
Corporate stocks 401,947 $20,611] 204,943 347,766 


Total ‘$886,336 $1,005,000 $754,024 $896,847 


investment gains (losses) recognized in income for the years ended December 31, were as follows: 


1977 1976 


Treasury bills, commercial paper, etc. 
Interest ; i $31,088 $ 23,219 
Change in market value _ ~ 





31,088 23,219 
Corporate stocks 
Cash dividends 10,018 9,814 
Increase (decline) in market value recognized 
~- (Note 3) 21,552 (46,702) 
31,570 (36,888) 
Less Investment gains (losses) allocated to restricted fund 
(Note 4) 2,285 (9,388) 
Investment gains (losses) included in income $60,373 . $ (4,281) 


(3) Unrecognized Change in Market Value of Investments 
As described more fully in Note 1, the Association recognizes in income over a three-year period changes 
in the market value of its corporate stocks. The following summarizes the years in which market value 
changes in stocks occurred that affect 1977 and 1976 revenues, and the amount of these market value 
increases (declines) that will be recognized in income in future periods. 


Unrecognized 
Year of Recognized in To be _ Change 
Market Income in Recognized in December 3] 
Value i ae ———— cr eee 
Change 1977 1976 1978 1979 1977 1976 
1974 $ -= $(83,715) $ —- $ -= $ — $ - 
1975 28,913 28,913 — me — 28,914 
1976 8, 100 8,100 8,099 =~ 8,099 16,198 
1977 (15,461) ~ (15,460) (15,461) (30,921) - 
$ 21,552 $(46,702) g $ (7,361) $(15,461) $(22,822) $45,112 


Included in the above unrecognized changes as of December 31, are increases (declines) of ($2,419) and 
$9,067 in 1977 and 1976, respectively, which have been allocated to a restricted fund. The amounts 
allocated are based on the percentage of the Association’s total stock portfolio owned by this restricted 
fund. . 
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(4) Restricted Fund 
In 1968, the Association entered into an agreement with the University of Colorado relating to the Ford 
Foundation grant for the Economics Institute which provides, among other things, that the Association 
invest a portion of the funds received and allocate any income and market value adjustments therefrom 
to the restricted fund. In accordance with this agreement, the following adjustments were allocated to 


the restricted fund: 
1977 1976 
Net investment gains (losses) (Note 2) $2,285 $(9,388) 
Market value adjustments arising from inflation 2,175 4,097 
$4,460 $(5,291) 


(5) Retirement Annuity Plan 
Employees of the Association are eligible for participation in a contributory retirement annuity plan. Pay- 
ments by the Association and participating employees are based on the employee's compensation. 
Benefit payments are based on the amounts accumulated from such contributions. The total pension 
expense was $14,550 and $14,625 for 1977 and 1976, respectively. 


(6) The Association 
The American Economic Association files its federal income tax return as an educational organization, 
substantially exempt from income tax under section 501(c)(3) of the U.S. Internal Revenue Code. As re- 
quired by Section S5I1(a) of this Code, the Association provides for federal income taxes on certain 
revenues which are not substantially related to its tax exempt purpose. This “unrelated business in- 
come’ includes income from advertising and the sale of mailing lists. 
The Association has been determined to be an organization which is not a private foundation. 


EXHIBIT 1—-THE AMERICAN ECONOMIC ASSOCIATION STATEMENT OF 
OTHER GENERAL AND ADMINISTRATIVE EXPENSES FOR THE 
YEARS ENDED DECEMBER 31, 1977 AND 1976 


1977 1976 
Mailing list file maintenance and periodic mailing expenses $28,075 $17,344 
Accounting and legal 17,450 10,770 
Office supplies 11,179 13,744 
Postage 14,136 7,592 
Dues and subscriptions 2.906 2,590 
Telephone 3,199 3.685 
Investment counsel and custodian fees 2,624 2,979 
President and president-elect expenses 1,765 3,525 
Travel and entertainment [,955 566 
Depreciation (straight-line method) P 1.117 1,030 
Uncollectible receivables = 789 
Currency exchange charges (credits) 693 | (620) 
Insurance and miscellaneous 3,321 3,032 





$88,420 $67,026 


Report of the Managing Editor 
American Economic Review 


The number of manuscripts submitted in 
1977 was 690, approximately the same as 
last year, but somewhat lower than in pre- 
vious years. We printed 114 papers in all, 3 
fewer than last year. The comparative 
statistics for the last twenty years are 
shown in Table 1. As of November 15, the 
backlog of accepted papers is 71, slightly 
larger than last year at the same time. 
Twenty-six papers will appear in the 
March 1978 issue, and the remainder in 
June and September 1978. A paper ac- 
cepted now would be printed in either Sep- 
tember or December 1978, depending on its 
length. 

The backlog of unprocessed manuscripts 
has also been cut substantially. As of 
November 30, all (or nearly all) 
manuscripts first received before May 1, 
1977 have been processed. The authors of 
these papers all have received some type of 
decision from my office. It is not possible, 
given our present resources, to cut this 
delay time down any further. 


Number and Subject Matter of Submitted and 
Printed Manuscripts 


As Table 2 indicates, we printed 114 
regular papers this year, 50 main articles 
and 64 shorter papers or communications. 
The size of the Review has been maintained 
at 1,067 pages, comparable to 1,035 in 1976 
and 1,068 in 1975. 

Table 3 presents a distribution of 
manuscripts classified by subject matter. 
The most popular fields are micro&co- 
nomics, labor, macro-economic theory, 
international economics, monetary theory, 
and welfare theory. This has not changed 
from prior years. 


Administration 


The processing of manuscripts appears to 
be going more smoothly this year, for two 


tan 
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reasons. First the screening is causing 
fewer delays. We are sending manuscripts 
out in smaller batches and they are returned 
more rapidly. We are also using more indi- 
viduals as screeners, as seen from the fifty- 
two names who are acknowledged below. 
Second, the Board of Editors has taken on 
a different function, and one that saves me 
a great deal of time. The Board traditionally 
served as a group of super referees, doing 
about one-third of the papers sent out to be 
read. This has. now changed. Instead the 
members of the Board have agreed to serve 
in an appeals capacity, reading manuscripts 
whose authors challenge a referee’s judg- 
ment. Not all challenges are sent to the 
Board, only the difficult ones. I am grateful 
to them for their cooperation. I will discuss 
with the Board the possibility of extending 
this effort to communications as well. 


TABLE 1--MANUSCRIPTS SUBMITTED AND 
PUBLISHED, 1957—77 


Ratio of 
Published 
Year Submitted Published to Submitted 
1957 215 40 9 
1958 242 46 19 
1959 279 48 17 
1960 276 46 17 
1961 305 47 15 
1962 273 46 517 
1963 329 46 14 
1964 43] 67 16 
1965 420 59 14 
1966 45! 62 14 
1967 534 94 18 
1968 637 93 AW 
1969 758 121 16 
1970 879 120 14 
1971 813 115 14 
1972 714 143 20 
1973 758 li 15 
1974 723 125 17 
1975 742 112 AS 
1976 695 117 .17 
1977 690 114 17 
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TABLE 2—SUMMARY OF CONTENTS, 1976 AND 1977 
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1976 1977 
Number Pages Number Pages 
Articles 52 657 50 635 
Shorter Papers, including 
Notes, Comments and 
Replies 65 296 64 334 
Special Articles 4 8 l 13 
Dissertations 23 23 
_ Announcements and Notes 42 53 
Index 9 9 
TOTAL 121 1035 115 1067 


Expenses—Printing and Mailing 
The 1977 printing and mailing costs were 
some $5 thousand (or 4 percent) greater 
than in 1976, yet below the projected 


TABLE 3—Supiecr MATTER DISTRIBUTION OF 


SUBMITTED AND PUBLISHED MANUSCRIPTS IN 1977 


Submitted . Published 


General Economics and General 


Equilibrium Theory 16 0 
Micro-Economic Theory 116 19 
Macro-Economic Theory 64 8 
Welfare Theory and Social 

Choice 45 10 
Economic History, History of 

Thought, Methodology [I 2 
Economic Systems 20 0 


Economic Growth, Develop- 
ment, Planning, Fluctua- 


tions 29 5 
Economic Statistics and 

Quantitative Methods 28 1] 
Monetary and Financial 

Theory and Institutions 49 9 
Fiscal Policy and Public 

Finance 42 3 
International Economics 59 14 
Administration, Business 

Finance 21 0 
Industrial Organization 39 3 
Agriculture, Natural 

Resources 25 2 
Manpower, Labor, 

Population 97 19 


Welfare Programs, Consumer 
Economics, Urban and 
Regional Economics 29 9 


TOTAL 690 114 


budget of $150 thousand. These costs 
would have been significantly higher but for 
a change in our vendors. We now send the 
typesetting work to one establishment and 
the printing to a second, with our office act- 
ing as the contracting middleman. This has 
already resulted in a significant saving on 
the four quarterly issues of the Review, and 
I expect further savings on the Proceedings 
issue. 

The budgeted expenses shown in Table 5 
require some explanation. Beginning 
January 1, my office will take over the edit- 
ing of the Proceedings issue of the Review. 
The 1978 budgeted item of $210 thousand 
for printing and mailing includes $60 thou- 
sand for the Proceedings plus an estimated 
$150 thousand for the four quarterly issues 
of the Review. 


Board of Editors 


Five members of the Board of Editors 
will complete their terms at the end of this 
year: Eugene Fama; Robert J. Gordon; 
James Melvin; William Nordhaus; Anna 
ScHwartz. In addition, Stephen Resnick’s 
term expired March 31, 1977. I am deeply 
grateful to them for their high professional 
standards, work, and cooperation. 

Last spring the executive committee ap- 
pointed the following new members to the 
Board: Albert Ando; Elizabeth Bailey; 
David Bradford; Frederic Scherer. In ad- 
dition it appointed Jerome Stein and Martin 
Feldstein to second terms. 
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TABLE 4—COPIES PRINTED, SIZE, AND CosT OF PRINTING AND MAILING IN 1977 


Copies 
Printed Net 


Pages 
Gross 


March 27,500 265 304 

June 27,500 279 304 

September 27,434 276 304 

December? 27,500 247 288 

TOTAL 109,934 1,067 1,200 
aFstimate. 


Cost 
Issue? Reprints° Total 
$38,979.56 $570.14 $38,409.42 
34,920.77 530.66 34,390.11 
36,438.93 602.16 35,836.77 
36,000.00 600.00 35,400.00 
$146,339.26 $2,302.96 $144,036.30 


"Includes allocated cost of preparing mailing list. 
Credit resulting from charges to authors for additional reprints. 


I wish to express my thanks to the con- 
tinuing members of the Board of Editors: 
Irma Adelman; David Baron; Robert 
Barro; Laurits Christensen; David Laidler; 
Frank Stafford. 

I shall submit the names of new members 
of the Board to the Executive Committee at 
its meeting in March 1978. 


Acknowledgments 


I should like to thank my associates for 
their cooperation and patience: Wilma St. 
John for her fine work as assistant editor; 
Deborah Franklin our editorial assistant; 
and Sandra Szelag our secretary. 

The following graduate students worked 
for the Review as proofreaders and hunters 


TABLE S5—ACTUAL AND BUDGETED 
EXPENDITURES, 1970-78 











Printing 
and Office 
Mailing Expenses Total 
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aBudget. 
>Actual. 


“Budget to include Proceedings issue. 
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GEORGE H. Borts, Managing Editor 


Report of the Managing Editor 


Journal of Economic Literature 


This annual report contains information 
both on the four issues of the 1977 volume 
of the Journal of Economic Literature 
(JEL) and on the appearance of the addi- 
tional volumes of the Index of Economic 
Articles (there are now five, 1969-73, 
available for immediate purchase). 

Table 1 illustrates the projected alloca- 
tion of space in the JEL for 1977 as well as 
the comparisons for the years 1970-76. Ta- 
ble 2 classifies the material by subject mat- 
ter both for the 1977 issue and the totals for 
the period 1969-77. And, finally, Table 3 
classifies the material by technical 
difficulty. 

Members will note that we published four 
survey articles during 1977, and that we 
published five essays on the literature or 
connected with the literature. 

We have, in various stages of comple- 
tion, commissioned survey articles on the 
present state of theory and known facts of 
income by share, the literature on the 
Phillips curve, the literature on the welfare 
implications of national accounting, and the 
literature on population superannuation. 
We have also in process essays on the reac- 
tions to the literature on the social discount 
rate, Malinvaud’s new book on the theory 
of employment, the evolution of Sir John 
Hicks’ economics, some recent work by 
Uzawa of the University of Tokyo, and 
Lord Kahn’s recollections of the evolution 
of John Maynard Keynes’s thinking about 
the General Theory. 

During 1977 we have managed to bring to 
press Annual Indexes for the years 1972 
and 1973. Volumes for 1969-71 came out 
one year earlier. These volumes are 
processed only in part as a by-product of 
the quarterly JEL. They also contain 
entries coming from Festschriften and 
collected essays. The amount of checking 
that is necessary to produce each of these 
volumes is virtually astronomical. As the 
members know, all of this material is 
processed by computer. Anyone noting an 
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error in the Subject Index section of the 
quarterly JEL with regard to spelling or 
classification ought to notify me as soon as 
possible so that a correction can be made 
for the annual Index. We will publish the 
Index for 1974 in two or three months and 
the Index for 1975 will be in press by the 
autumn of 1978. 

We have increased somewhat the 
number of journals which we list in the 
quarterly index of articles. Obviously 
anything listed there will also appear in the 
annual Index. Members may ask why we 
are increasing the list, particularly in this 
period of cost inflation, but the answer is 
simple. There are more journals being 
published than was previously the case. 

The Chancellor and the Dean of the 
Faculty of Arts and Sciences of the 
University of Pittsburgh have again this 
year allocated some University of Pitts- 
burgh support to the JEL. Their willingness 
to do so, particularly in this period of 
retrenchment and tight budgets, illustrates 
an understanding of and a devotion to 
scholarly work in the economics discipline. 
I regularly thank them privately and take 
this opportunity again to do so publicly. I 
should add, however, that it is illusory for 
the Association to believe that the 
University will be able to maintain 
indefinitely even the present level of sup- 
port. It has already reduced support both in 
terms of student help and standard library 
assistance. 

Four members of the Board of Editors 
have completed their terms. I wish to 
convey to them publicly (although I have 
already done so privately) my great appre- 
ciation of their tremendous help. Moses 
Abramovitz, Stanford University; Arthur 
S. Goldberger, University of Wisconsin; 
Thomas Mayer, University of California- 
Davis; and Ryuzo Sato, Brown University 
have been of inestimable help. No manag- 
ing editor could ask for better associates 
than these. The other members of my 
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TABLE I|—QUANTITATIVE ANALYSIS OF JEL CONTENTS, 1973-77 
(Number of pages in parentheses) 
1973 1974 1975 1976 
No. Pages No. Pages No. Pages No. Pages 

Survey articles 4 (144) 3 (102) 3 (119) 3 (116) 
Essays on subfields 2 (28) 5 (99) 5 (100) 8 (157) 
Review articles ~ I (5) — = _ 
Articles about economic 

literature 2 (38) _ ~ Í (11) - ~- 
Communications 10 (26) 13 (71) 12 (36) 2 (7) 
Books annotated 1214 (239 1211 (229) 1203 (223) 1204 (253) 
Books reviewed 175 (259) 168 (239) 183 (282) 185 (278) 
Journal issues listed 

and indexed 1011 (185) 986 (180) 908 (177) 901 (159) 
Number of individual 

articles 7218 — 7360 6788 — 621) — 
Subject index of 

journal articles ~ (357) = (338) ~ (349) ~ (328) 
Abstracts of articles 1906 (407) 1645 (312) 1637 (331) 1502 (309) 
Total pages? (1748) (1671) (1700) (1664) 


No. 


4 
4 
l 


15 
1212 
172 
970 


7164 


1589 
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1977 
Pages 


(127) 
(99) 
(9) 


(62) 
(246) 
(274) 


(174) 


(329) 
(326) 
(1713) 


“Includes, in addition to listed pages, classification systems, table of contents, indices, journal subscription in- 


formation, etc. 


“Includes all review articles on books, general essays on all literature. 


TABLE 2—CLASSIFICATION BY SUBJECT, 1969-77 


General 

Theory 

Thought (Methodology) 

Economic History 

Comparative Systems 

Growth and Development 

Stabilization 

Econometric, Statistical Theory, 
Statistics 

Monetary Economics 

Fiscal Economics 

International Economics 

Managerial Economics 

Industrial Organization, Industrial 
Regulation 

Agricultural and Resource 
Economics 

Labor Economics 

Applied Welfare Economics, 
Regional Economics 


TOTALS 


1977 


Commis- 
sioned 
Survey 


1969-77 
Creative 
Curmud- All 
geon Articles 
Essays Total® 

- 6 

2 23 

- 21 

— © 3 

me 4 

— 6 

~ 2 

Z 3 

2 7 

~ 5 

- T 

~ -1 

_ l 

i 2 

- 6 

7 

5 108 
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TABLE 3— CLASSIFICATION BY TECHNICAL 
DIFFICULTY, 1969-77 


1969-77 
Totals: 
1977 Surveys 
Creative 
Curmudgeon 
Articles, 
Others? 


Creative 
Curmudgeon 
Surveys Articles 
Most Difficult 
Some Difficulty 
Not Difficult 


TOTALS 


] 20 
I 50 
3 38 
5 108 


Rie 


"Review articles or books and general essays on all 
literature; excludes very short communications. 


Board have also been simply superb. I look 
forward to my continuing association with 
them. I have nominated several people to 
replace the departing four. 

I also wish to thank the following (plus 
three who have chosen to remain anony- 
mous) for advice and assistance on the 
commissioning, refereeing, and revising of 
articles: 

Carlos Diaz-Alejandro 
Kenneth J. Arrow 
Anthony Atkinson 
Leslie Barnett 

William Baumol 

Gerard Butters 

Phyllis Deane 

Herbert Giersch 

H. Scott Gordon 
Hendrik S. Houthakker 
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Anne Krueger 

David Laidler - 

Robert J. Lampman 

Allan Meltzer 

Hyman P. Minsky 

Franco Modigliani 

Alan Peacock 

Morris Perlman 

Alan Prest 

Reuben Slesinger 

Carl Taylor 

Lester G. Telser 

Finally, the JEL staff, in its offices in 

Pittsburgh, has done magnificent work dur- 
ing this year. We have managed to bring out 
our issues more or less on schedule (the 
delays are in fact caused by the printer) 
while at the same time preparing several 
Indexes for publication. The associate edi- 
tor, Naomi Perlman, has done, besides her 
own work, most of the supervisory work 
during a good portion of the year while I 
was on sabbatical at the University of 
Cambridge in England. The assistant edi- 
tor, Drucilla Ekwurzel, combines the best 
of the world of cost-effective copy editing 
with considerable talent as a professional 
economist. We have also had considerable 
help from Lyndis Rankin (the principal 
secretary) and from Margaret Yanchosek 
(who handles the record keeping involved 
in the indexing process), and from a variety 
of other personnel who have worked full or 
part time for the Journal. 


MARK PERLMAN, Managing Editor 


Report of the Director 


Job Openings for Economists 


During 1977, employers advertised 1,470 
new vacancies. Of these, 1,000 (68 percent) 
were classified as academic and 470 (32 
percent) were nonacademic. Last year, em- 
ployers advertised 1,265 new vacancies; 68 
percent were academic and 32 percent were 
nonacademic. The division between aca- 
demic and nonacademic remained the 
same, but the total number of new 
vacancies increased by 16 percent. Table | 
shows the total listings (employers), total 
vacancies advertised, new listings and new 
vacancies by type for each issue of JOE in 
1977. ; 

Universities with graduate programs and 
four-year colleges continue to.be the major 
‘source of job listings. They constituted 46 
and 32 percent, respectively, of total em- 
ployers. This is comparable to last year’s 50 
and 31 percent for the two. Table 2 shows 
the number of employers by type for each 
1977 issue. The distribution is similar to 
that in 1975 and 1976. | . 

The field of specialization most in de- 
mand continues to be general economic 
theory. Generalists with a strong back- 
ground in mathematics and statistics appear 
to be the type of economists that employers 
are seeking. The applied area of specialty 
seems to be of secondary importance. Ta- 
ble 3 shows the number of citations by field 
classification during 1977. General eco- 
nomic theory (000) led, followed by 


TABLE 1—Josp LISTINGS FOR 1977 


Total Total New New 
Issue Listings Jobs Listings Jobs 
Academic 
February IOL 193 76 132 
April 88 143 74 117 
June 39 70 36 62 
August ` 40 9] 38 85 
October 77 185 70 156 
November 96 215 96 215 
December 149 362 102 233 
Subtotals 590 1,259 492 1,000 
Nonacademic 
February 22 gI- 14 45 
April 21 66 18 51 
June 24 52 22 47 
August D. 80 19 71 
October 25 106 20 77 
November 17 58 17 58 
December 28 [38 23 [21 
Subtotals 159 581 133 470 
TOTALS 749 1,840 625 1,470 


monetary and fiscal (300), econometrics 
and statistics (200, welfare and urban 
(900), and industrial organization (600). 
Pursuant to the request of many 
members, a special supplementary issue 
was issued in November. Only new 
vacancies were listed. The issue was 
second only to the December issue in the 
number of new jobs advertised (see Ta- 
ble 1). The experiment was successful. We 


TABLE 2— NUMBER AND TYPES OF EMPLOYERS LISTING POSITIONS IN JOE DURING 1977 


Universities 


Four- with Banking Business Consulting 
Year Graduate Junior Federal State/Local or or’ or 
Issue Colleges Programs Colleges Government Government Finance Industry Research Other Total 
February 42 59 — 6 = 2 l 10 3 123 
April 51] 37 — 3 6 ~ ~ 9 3 109 
June 20 19 — 6 1 3 3 11 — 63 
August . 10 . 30 = 5 l 2 - 1] 3 62 
October 25 52 — 8 3 2 H 9 2 102 
November 37 59 = 3 2 4 l 6 l 113 
December 58 9] — 8 5 3 2 8 2 177 
TOTALS 243 347 — 39 18 16 8 64 14 749 
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TABLE 3— FIELDS OF SPECIALIZATION CITED: 1977 


Field® February April June August October November December Totals 
General Economic Theory (000) 98 83 39 38 80. 99 174 , 611 
Growth and Development (100) 30 22 14 19 23 23 47 178 
Econometrics and Statistics (200) 37 35 19 21 34 39 . 68 253 
Monetary and Fiscal (300) 29 39 20 23 4§ 47 . 90 293 
- International Economics (400) 19 22 6 20 22 30 43 162 
Business Administration, Finance, 

Marketing and Accounting (500) 37 42 10 12 _ 2g 31 54 215 
Industrial Organization (600) 30 26 13 22 36 40 65 232 
Agriculture and Natural ; 

Resources (700) 25 20 10 14 29 23 42 163 
Labor (800) 24 12 17 14 19 . 30 43. 159 
Welfare and Urban (900) 34 31 12 14 35 46 71 243 
Related Disciplines (A00) 7 9 3 3 5 5 8 40 
Administrative Positions (B00) 10 9 4 10 5 6 6 50 

TOTALS. 380 350 167 210 362 419 711 2,599 


aFields of specialization codes are from the Journal of Economic Literature. 


now plan to continue issuing a supple- 
mentary issue in November. 

The proposed 1978 budget and the 1977 
(adopted and actual) and 1976 (adopted and 
actual) budgets are given in Table 4. The 
1977 approved budget for JOE projected a 
deficit (including allocated costs) of $4 
thousand. The estimated actual deficit is $3 


thousand. Total revenues are expected to 
be $22,500, total direct costs $11 thousand, 
and total indirect costs $14,300. If indirect 
costs are excluded, JOE continues to be 
self-financing. Our auditors have opined 
that JOE is an “unrelated business” and 
profits are taxable. The application of com- 
monly .accepted accounting principles 


TABLE 4—Job Openings for Economists 
Budget for 1978 (in thousands) 


1978 


Revenue 
Subscriptions 
Miscellaneous 


Total Revenue $21 
Expenses 
Direct 
Computer l 
Typewriter Rental 2 
Postage 3 
Printing 4 
Salaries —- 
Miscellaneous l 
Total Direct Ji 
Indirect 
Salaries i5 


-Total Expenses $26 
SURPLUS (DEFICIT) (5) 


: 1977 
(Proposed) (Adopted) 


$25 $25.4 
(4) (2.9) SH 4 


1977 
(Estimated 1976 1976 
Actual) (Adopted) (Actual): 


$21 $22.5 $21 $21 


$15 $25 
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should be sufficient to keep JOE from 
showing a profit in 1978 and: subsequent 
years. The proposed budget for JOE for 
next year projects revenues of $21 thou- 
sand, total direct costs of $11 thousand, and 
total indirect costs of $15 thousand. This 
leads to a projected accounting deficit of $5 
thousand. 
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JOE is virtually a one-woman operation. 
Violet O. Sikes is listed as coordinator of 
JOE, a title that is not very descriptive of 
her role. She handles the typing, editing, 
layout, subscriptions, and oversees the 
production. I wish to express my great ap- 
preciation for her dedication and hard 
work. 

C. ELTON HINSHAW, Director 


The Committee on The Status of Women 


in the Economics Profession 


A major concern of the Committee on the 
Status of Women in the Economics 
Profession in 1977 was the need to increase 
and ensure opportunities for participation 
by women economists in the annual meet- 
ings of the American Economic Associa- 
tion. Such participation includes organizing 
and chairing sessions, presenting papers, 
and giving formal discussions of papers. An 
important part of the program process is the 
preplanned publication in the Proceedings 
issue of the American Economic Review. 

By custom, the President-elect of the 
Association plans the overall program. 
Normally he selects a theme(s) for that 
year, selects the chairs for the Association 
sessions, approves the number of sessions 
the Association jointly sponsors with other 
members of the Allied Social Science 
Association, and has varying degrees of 
input on the selection of chairs for the joint 
sessions. He may or may not set guidelines 
or have informal requests which he makes 
of the session chairs. He may or may not 
have a program committee. In conjunction 
with the editor of the Proceedings issue of 
the journal, he decides which sessions are 
to be promised publication. This is an im- 
portant incentive and bonus. In the case of 
at least one standing committee (not 
CSWEP), the Executive Committee of the 
Association has voted a policy of promising 
publication of papers from sessions to be 
planned by that committee for several years 
in the future, with an option to renew the 
policy at the end of the period. 

In the six years of its existence,’ the 
Committee has worked with each of the 
presidents-elect in turn to encourage them 
to ask their designated chairs to open up the 
informal network to include women 
economists. In addition, in each of the six 


1The Committee was established in the spring of 
1972 following the affirmative action resolutions en- 
couraging women to participate in the economics 
profession passed by the Association at the New 
Orleans meeting in December 1971. 
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years, the Committee has been asked by 
the President-elect to sponsor a session at 
the annual meeting. The first three years, 
the program dealt with ways to obviate sex 
discrimination in the economics profession. 
In the last three years the Committee has 
sponsored programs fitting in with the 
president-elect’s topical themes. This year _ 
the topic was Macroeconomic Goals and 
Changing Labor Force Participation of 
Women. Next year the topic will be Equity: 
Individual versus Family. In planning these 
programs we have had two goals besides 
compatibility with the overall program 
themes. One has been to encourage 
increased participation by women 
economists. The other has been to en- 
courage research by female or male 
economists on economic topics related to 
women. We have had both men and women 
economists on the programs in all six years, 
although women have predominated. We 
have been offered full publication rights in 
all but one year; at that time we were given 
only partial publication of the papers. On 
behalf of the Committee, I want to thank 
the previous presidents of the Association 
for their helpfulness in these matters. 
Without this, the participation level of 
women economists would have been far 
less. 

The presidents-elect have varied 
enormously in the number of sessions 
sponsored, the number of formal papers 
versus round table discussions, the extent 
of participation with other groups in the 
Allied Social Science Association in joint 
sessions, and in their explicit concern with 
opening up the dominant informal networks 
to less well-known economists, men or 
women. In some cases, explicit requests to 
the program chairs to diversify the group 
giving papers have resulted in negligible 
pattern changes. 

This year, to try to help further increased 
participation by women, the Committee has 
done two things. We have started a card 
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index file of current research by women 
economists, which we hope to develop in 
the future into a viable resource for 
program chairs. Second, we have made a 
statistical summary by sex of Association 
programs and publication of program 
papers since 1969.” 

As a rule of thumb in interpreting the 
statistical summary, I would urge that a 
miniumum of 10-15 percent of the program 
participants should be women since (1) the 
annual proportion of women among those 
receiving Ph.D.’s averaged 11 percent from 
1971-72 through 1975-76, and (2) the 1970 
Census showed women comprised [4 per- 
cent of economists teaching at colleges 
and universities. In a spirit of affirmative 
action to redress previous imbalance, a goal 
of 15 to 20 percent women would be 
reasonable. The Committee now has on its 
computerized roster over 1,900 women 
economists. Of these, about 750 have 
Ph.D.s in economics. This pool should 
more than adequately support a goal of 15 
to 20 percent women participants. Using 
the 15 percent goal for 1977, for example, 
would have translated into 12 women as 
session chairs, 48 as author or joint author 
of papers, and 22 as discussants. The 
program for 1977 had 80 sessions, far more 
than any program in the last nine years. The 
previous year had 50 sessions. The 15 
percent goal for 1976 would have translated 
into 8 women as session chairs, 24 women 
as authors or joint authors, and 16 women 
as discussants. In actuality, instead of 15 to 
20 percent, the participation of women in 
1976 and 1977 were 14 and 6 percent, 
respectively, as session chairs, 12 and 8 
percent as paper authors, and 7 and 9 
percent as discussants. 

Another way of looking at the data is to 
consider whether there has been any appre- 
ciable improvement of women economists’ 
participation since the adoption of the 
affirmative action resolutions by AEA in 
December 1971. For this purpose, the three 
years preceding formation of CSWEP can 


Thanks are given to Patricia Kirby Cantrell for help 
with the tabulations. 
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be compared with the six subsequent years. 
In the later years, the Committee session 
alone adds 4 to 6 women. Hopefully, 
increased awareness of other chair persons 
should add considerably more. Data on 
which Appendix Tables 1-3 are based are 
summarized below in Table 1. 


TABLE | 
1969-7 | 1972—77 
Number Number 
Women Percent Women Percent 
per of per of 


Year Total Year Total 


AEA Sponsored Sessions: 


Session chairs 1.7 7.3 2.7 11.4 
Authors of papers 2.7 4.8 10.2 13.7 
Discussants 3.3 4.7 6.3 11.6 


Joint Sessions: 
Session chairs 3 1.7 6.5 
Authors of papers 3.7 a2 (ee. 6.7 
Discussants 1.0 5.6 8.6 


In total the number of times a woman ap- 
peared on the AEA sponsored program as 
session chair, paper author or joint author, 
or discussant increased from nearly 8 per 
year in 1969-71 to 19 in 1972-77. In joint 
sessions, the number increased from 5 per 
year in 1969-71 to 15 in 1972-77. As is true 
of men participants as well, these numbers 
represent even fewer individual women be- 
cause of multiple appearances such as chair 
of one session and paper author at another. 
Trying to diversify and avoid excessive 
multiple appearances are perennial prob- 
lems for program planners. It suggests that 
more centralized planning of the program 
could be useful. 

ln terms of both numbers and propor- 
tions, the opportunities for women to par- 
ticipate in the annual Association program 
have increased in the last six years. In the 
last three years although the proportions 
have not changed much, the numbers of 
women as authors or joint authors have 
been enhanced by the increased number of 
sessions. (See Appendix Table 1.) 

In these tabulations, single authors of 
papers and multiple authors of papers were 
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given equal weight on the basis that the im- 
portant element for career advancement is 
to be on the program. Whether this method 
gives different results from a method where 
joint authors are considered to be .5 or .3 of 
an author, depends on whether female 
economists tend to be joint authors more 
than male economists do and whether the 
proportion of joint authors has changed 
over time. Both are researchable questions. 

Considering all sessions sponsored by 
the Association, either alone or jointly, 
women are slightly more apt to be joint 
authors than are men. In addition, the trend 
over the last nine years, especially for men, 
has been to have more multiple author 
papers. Multiple authorship from 1969 to 
1977 in all sessions at the annual Associa- 
tion meetings (except presidential ad- 
dresses and special lectures) is enews in 
Table 2. 


TABLE 2 


Male Coauthors 
as Percent of All 
Male Authors 


Female Coauthors 
as Percent of All 
Female Authors 


Year on Programs on Programs 
1969-71 40.0 29.5 
1972-77 45.0 40.8 


It should be noted that opportunities for 
women economists to participate in the an- 
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nual sessions sponsored alone by the 
Association have been greater than in the 
sessions it sponsors jointly with other 
members of the Allied Social Science 
Association. Future presidents-elect of the 
Association may be able to give some 
leadership to increasing opportunities for 
women economists in the joint sessions. 

One other major aspect of participation 
by women economists in the annual meet- 
ings is the opportunity to have their papers 
or discussions, when they are asked to be 
on the program, published in the Proceed- 
ings issue of the AER. Numbers of authors 
or multiple authors whose papers or dis- 
cussions were published by AEA are 
shown in Table 3. 


TABLE 3 

Number of Number of 

Authors Discussants 

per Year per Year 
Year Female Male Female Male 
1969-7 | Ae | 60.0 1.3 33.3 
1972-76 5.4 73.4 8 8.4 
Because publication by and large is 


promised in advance by the president-elect 
of the Association in his capacity as overall 
program chair, the sessions in which 
publication is promised tend to be the more 


TABLE 4—-PUBLISHED PAPERS AND DISCUSSIONS FROM ANNUAL PROGRAM, 
BY SEx, 1969-764 


Number of Female Authors Number of Female Discussants 

Year? Authors Number Percent Discussants Number Percent 
a a ase eae ee 
1969 65 ] 1.5 56 2 3.6 
1970 58 3 5.2 38 l 2.6 
1971 65 4 6.2 10 | 10.0 
1972 70 2 2.8 ii l 9.1 
1973 87 3 5.7 9 1 11.1 
1974 67 9 13.4 13 2 15.4 | 
1975 87 5 5.7 7 0 9 
1976 83 6 7.2 6 0 0 


*Published in American Economic Review Proceedings (excludes presidential ats 


dresses and special lectures). 


"Year of meeting. The Proceedings are published in the following year, usually in 


May. 
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prestigious sessions. The Committee has 
worked very hard on the issue of promised 
publication for CSWEP-sponsored ses- 
sions, and for most years has been success- 
ful in dealing with individual presidents- 
elect. Each year, however, is a new ball 
game. Unfortunately, the increase in 
women’s papers published shown above is 
largely due to the Committee-sponsored 
sessions. Again, we are most appreciative 
of the Association presidents who have of- 
fered us this privilege. There is consider- 
able room for improvement in the number 
of women economists asked to participate 
in the sessions preordained for publication, 
as shown by the numbers above and the 
percentages in Table 4. 

I want to thank the members of our six- 
person committee? who have worked so 
hard this year to carry out the mandate of 
the Association to a) support and facilitate 
equality of opportunity for women 
economists in all aspects of economists’ 
professional activities and b) help eradicate 
any Institutional or personal discrimination 
against women economists. The commit- 
ment of the Association to these purposes 
is shown by the fact that this is the fourth 
year since CSWEP was designated a stand- 
ing committee of the Association, and by its 
financial support of our basic activities. 


3Membership from March 1972 to date has included: 
Walter Adams, Michigan State University; Carolyn 
Shaw Bell, Wellesley College (Chair. 1972 and 1973); 
Francine Blau, University of INinois; Martha Blaxall, 
Health, Education and Welfare; Kenneth E. Boulding. 
University of Colorado; Mariam Chamberlain, Ford 
Foundation; Ann F. Friedlaender, Massachusetts In- 
stitute of Technology; John Kenneth Galbraith, Har- 
vard University; Walter W. Heller, University of Min- 
nesota; Janice Madden, University of Pennsylvania; 
Collette Moser, Michigan State University; Barbara 
B. Reagan, Southern Methodist University (Chair. 
1974-77); Isabel Sawhill, Urban Institute; Margaret 
Simms, Atlanta University; Myra Strober, Stanford 
University; Nancy Teeters, Budget Committee, 
House of Representatives; Phyllis Wallace, Sloan 
School, Massachusetis Institute of Technology; 
Florence Weiss, National Economic Research 
Associates, New York City. In addition, the current 
president of the Association served ex officio. Our 
apologies to the two past presidents serving regular 
committee memberships, as well as ex officio, whose 
names were removed by a proofreader from the 1976 
report. 
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During the year the Committee has 
worked to improve the operation of the 
market for economists, to increase the sup- 
ply of women economists, and to add to the 
research information on the status of 
women economists. We have also en- 
couraged economic analysis of public 
policies which affect all women, including 
women economists. We feel that it is im- 
perative that we collect and analyze data as 
a basis for our policy recommendations. 
The activities of the year summarized 
below support one or more of the above 
Committee goals. 


I. Roster 


We have again this year updated the data 
for each woman economist on our com- 
puterized roster by sending each a copy of 
the previous material she supplied us on 
areas of specialization, highest degree in 
economics, school of highest degree, cur- 
rent professional rank or grade, current em- 
ployer, address, and availability for new 
employment. We added new members and 
lost some, with the final number ap- 
proximately the same as last year. 

Prospective employers who requested 
the service were supplied with a subset of 
women economists who meet the criteria 
specified in the request. The prospective 
employers are then free to contact the 
women listed to ascertain whether there is 
mutual interest in the job match. Use of this 
service, which is made available at a 
nominal charge, continues to grow. 


Il. CSWEP Newsletter 


Three issues of the CSWEP Newsletter, 
fall, winter, and spring, have been sent to 
all women economists on our roster. The 
fall issue was also sent to department chairs 
in the Chairman’s Group and to Associa- 
tion officers. The Newsletter gives informa- 
tion of special interest to women 
economists, summarizes Committee 
activities, calls for abstracts of paper pro- 
posals for the annual AEA meetings, lists 
conferences and program plans for regional 
economics meetings, lists grant or fellow- 
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ship opportunities, notes research findings 
or publications of special interest, and 
presents short items submitted by indi- 
vidual women members of the Association. 

This year we have also used the CSWEP 
Newsletter to request payment of $3 dues 
to become an associate member of 
CSWEP. These dues are in addition to the 
regular dues paid directly to the Nashville 
office of the Association. 

The CSWEP Newsletter is sent bulk mail 
to reduce mailing costs. This often delays 
delivery. In spite of the delay, a survey 
made this year showed that the Newsletter 
-is a popular and greatly appreciated service 
of the Committee. Our associate members 
want to see the Newsletter strengthened, 
but not abandoned. It clearly has been one 
of our major techniques to build an informal 
network among women economists across 
the country. 

The Newsletter also carries a section of 
brief announcements of job openings for 
economists. The section is made up of 
those written notices which are sent us by 
the employers. The marginal cost of carry- 
ing these job notices is low, and no charge 
` is made for the service. 

The Committee recently completed an 
extensive evaluation of the usefulness of 
this service, and found that it is considered 
valuable by many women economists and 
many employers. The job listings only 
partially duplicate the jobs listed in Job Op- 
portunities for Economists (JOE), and the 
Newsletter carries a note to remind women 
economists actively in the job market to 
also subscribe to JOE. The Committee has 
decided to continue to carry job listings for 
the immediate future as a further effort to 
improve the job market information flow, 


III. National and Regional Meetings 


At the annual Association meeting in 
New York City, CSWEP kept a hospitality 
room open and staffed with a committee 
member and volunteer associate members 
for two and a half days. Although the loca- 
tion this year was less than central, womer 
economists and a few employers found 


MAY 1978 


their way to it. An extensive list of job op- 
portunities received since the October 
Newsletter went to press was mimeo- 
graphed, and distributed at the CSWEP 
room. 

The program session sponsored by the 
Committee, mentioned early in the report, 
was well attended by men and women 
economists. Discussion was lively and 
extended in spite of the session being 
scheduled at the end of the meeting. 

The Committee also sponsored an open 
meeting on the first day of the sessions. Al- 
though numerous topics were discussed by 
the associate members, the liveliest topic 
was the concern expressed by members 
from various parts of the country that many 
Association members, men as well as 
women, may not want to attend meetings in 
Chicago or Atlanta in 1978 and 1979 if 
Illinois and Georgia do not ratify the ERA. 

As an experiment this year, the Commit- 
tee cosponsored a special program session 
at the Southern Economics Association 
meetings. Papers and discussion centered 
on economic aspects of at-home time. The 
Committee also had a booth in the exhibit 
section at the Southern meetings, with an 
opportunity for women economists to 
register for our roster. A special letter was 
sent to each woman economist living in the 
southern quadrant of the United States urg- 
ing them to come to the SEA meetings and 
advising them of the Committee’s participa- 
tion. The experience with the SEA suggests 
that continuation and expansion into other 
regional economic sessions may be a useful 
way to strengthen our services to women 
economists. 


IV. Research on Salaries of Economists 


In 1975 data were collected by the Com- 
mittee on education and career patterns and 
current salaries of 710 women economists 
and from a paired sample of more than 
1,200 male and female economists who did 
their academic work for their highest 
degree in economics at the same university 
at the same time. An econometric analysis 
of the factors influencing the income dif- 
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ferences between the men and women in 
spite of their similar investment in human 
capital was completed this fall by Myra 
Strober and Barbara B. Reagan. The first 
draft of the prospective report is now being 
reviewed. This research gives particular at- 
tention to the effect of gaps in women’s 
work history, and finds that relatively few 
women economists have had such gaps, 
that those who did have gaps indeed incur- 
red a salary penalty, but that sex per seisa 
far more important variable than gaps in 
employment in explaining income varia- 
tion. This unusually rich data source for a 
relatively homogeneous group of profes- 
sional workers permits an extensive list of 
variables to be considered. Some of the 
variables, notably the gaps in work history 
and number of times moved to accom- 
modate a spouse’s job needs, are not often 
available. 


V. Academic Labor Market, 1975~764 


Women represented about the same pro- 
portion of the Ph.D. degree recipients in 
1975-76 as the previous year, about 10.5 
percent (see Table 5).° The number of 
Ph.D. degrees awarded per department 
reporting was up slightly. Departments in 
the Chairman’s Group, sometimes called 


4In 1976-77 for the fifth year, data related to supply 
of economists and academic demand for them are 
available from a survey of academic departments of 
economics. The data from the 1976-77 Universal 
Academic Questionnaires have been collected under 
the direction of C. Elton Hinshaw of the Association, 
and the data classified by sex are analyzed here. The 
questions asked in the 1976-77 survey are for the most 
part comparable to the data published in the Commit- 
tee report in the May 1975 Proceedings. The number 
of departments which had reported in time for this 
analysis is 331 this year. but was 375 last year. Not all 
of the departments who reported last year reported 
azain this year. Thus, comparisons of absolute num- 
bers must be made with care. Percentages are more 
comparable, although, of course, they are subject to 
sampling error. Tabulations by sex from the 1977-78 
survey are not available from the Association office in 
time to be included in this report. 

‘The 1974~75 comparison data quoted from the 
1975-76 Universal Academic Questionnaires are from 
the Committee report, May 1976 Proceedings, pp. 
512-20. 
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the Cartel, awarded 11.2 Ph.D. degrees in 
1975-76 per department reporting com- 
pared with [0.5 in 1974-75 per department 
reporting. The other departments awarding 
Ph.D. degrees reported 4.7 Ph.D. degrees 
awarded in 1975-76 compared with 3.8 per 
department reporting the previous year. 

In contrast, the proportion of women 
earning M.A. degrees in economics in 
1975-76 was 13 percent, less than the pre- 
vious year’s 18 percent. Similarly, women 
recelving bachelor level degrees in eco- 
nomics was less than the previous year, 18 
percent compared with 22 percent last year. 
Informal checks with faculty members in 
several different areas of the country sug- 
gest that increased interest by business in 
hiring women economists, particularly at 
entry levels, has attracted increasing num- 
bers of women into business majors. Some 
of this increase is probably attracting away 
some of the women who otherwise might 
have chosen economics at the bachelors or 
masters level, and well may be even reduc- 
ing the number of women choosing to get a 
Ph.D. in economics. Men have long been 
aware of business opportunities with 
payoffs as great or greater for an MBA as 
for a Ph.D. in economics. Women are now 
beginning to feel more welcome in busi- 
ness, and hope for movement up the career 
ladder in substantially new ways in large 
business enterprises. 

About 75 percent of all Ph.D. students in 
economics in the fall of 1976, men and 
women, received financial aid—tuition, 
stipend, or both (Table 6). Nearly 40 
percent of the M.A. students in economics 
also received financial aid. At the Ph.D. 
level the proportion receiving financial aid 
was the same as the previous year. At the 
M.A. level, however, the proportion drop- 
ped again in 1976, dropping from 53 percent 
in 1975 to 39 percent in 1976 and continuing 
a downward trend noted in 1974-75. This 
decrease in the proportion of M.A. students 
in economics offered aid, which is related 
undoubtedly to reduced university and de- 
partmental budgets, occurred in those de- 
partments which also offer Ph.D.s, both 
those in the Chairman’s Group and the 
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TABLE 5—DEGREES GRANTED IN ECONOMICS BY TYPE OF DEPARTMENT 
AND SEx, 1975-76 


All 
Depart- 
Degrees Granted in 1975—76 ments 
Number of departments reporting 331 
Ph.D., number 705 
Percent women 10.4 
M.A., number 1346 
Percent women 13.4 
B.A., number 9521 
Percent women 18.2 
Other degrees from economics 
departments, number 70 
Percent women 20.0 


Highest Degree Offered 
Ph.D. 
Chairman’s 
Group Other M.A. B.A. 
44 45 48 194 
492 213 ace Zi 
10.4 10.3 — — 
664 452 230 — 
12.0 15.3 13.5 — 
3921 1336 823° 344] 
14,9 16.6 16.3 23.1 
34 36 0 3 
11.8 27.8 0 100.0 


Source: Departments in United States and Canada reporting on 1976-77 Universal 


Academic Questionnaire. 


other Ph.D. departments. Departments for 
which the M.A. degree is the highest degree 
offered in economics slightly increased the 
proportion of graduate students receiving 
aid (42 percent in the fall of 1975, 47 percent 


in the fall of 1976). Given this pattern of 
financial aid, the question is how women 
graduate students fared. 

The proportion of women Ph.D. candi- 
dates receiving some financial aid 


TABLE 6—NUMBER OF FULL-TIME “ON CAMPUS" GRADUATE STUDENTS 
REGISTERED FALL 1976, AND TYPE OF FINANCIAL AID, 
BY TYPE OF DEPARTMENT AND BY SEX 


Type of Department, Degree 
Sought, and Sex 


All Departments 
Ph.D. students, number 
Female as percent of total 
M.A. students, number 
Female as percent of total 
Chairman’s Group 
Ph.D. students, number 
Female as percent of total 
M.A. students, number 
Female as percent of total 
Ph.D., other departments 
Ph.D. students, number 
Femaie as percent of total 
M.A. students, number 
_ Female as percent of total 
M.A. departments 
M.A. students, number 
Female as percent of total 


Source: See Table 5. 


Total 


2389 
14.3 

1080 
17.3 


195] 
° 14,5 

570 
15.6 


. 438 
13.2 

366 
20.8 


144 
15.3 


Receiving Financial Aid 


4 Tuition 
Tuition Stipend and No 
Only Only Stipend Aid 
167 423 1212 587 
19.2 9.2 15.6 13.8 
4l 89 288 662 
26.8 11.2 17.7 17.4 
150 289 1026 486 
16.7 10.7 15.6 13.8 
19 36 134 381 
21.1 8.3 16.4 15.7 
17 134 186 10] 
41.2 6.0 15.6 13.9 
18 46 97 205 
33.3 13.0 20.6 21.8 
4 7 57 76 
a a 15.8 14.5 


“Percentage not shown when fewer than 10 in cell. 
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continued in the fall of 1976, as in 1975, to 
be similar to or better than their propor- 
tionate representation among graduate 
students, except that the proportion of 
women Ph.D. candidates receiving stipend 
grants but not tuition in 1976 decreased, 
falling well below women’s proportionate 
representation among graduate students. In 
contrast to the general favorable picture for 
tuition or tuition/stipend aid for women 
Ph.D. candidates, the proportion of women 
M.A. candidates receiving financial aid 
dropped sharply in the fall of 1976 com- 
pared with the previous fall. The proportion 
of women M.A. candidates receiving 
financial aid in the cartel departments drop- 
ped in 1976 compared with the previous 
year. However, the overall proportion of 
women M.A. candidates receiving financial 
aid in the Cartel departments was compara- 
ble to their proportionate representation 
among M.A. candidates, so that although 
the type of financial aid shifted, the overall 
cut in numbers of M.A. students offered 
financial aid was borne proportionately 
among the men and women studies who 
remained. 

In general, based on tabulations of the 
approximately 1,600 women economists 


TABLE 7 
(Shown in Percent) 


With 
M.A. or 
B.A. as 
All as 
Women With Highest 
Economists Ph.D. Degree 
Total 100 100 100 
Educational 
institution 59 77 47 
Federal 
Government 5 4 5 
State and Local 
Government 6 3 8 
Quasi-Public 
Sector? 6 6 6 
Consulting 12 7 16 
Banking or 
finance 5 2 8 
Industry 3 1 4 
Students 4 0 6 


4aOften research institutions. 
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who have up-dated their current employ- 
ment on the CSWEP roster of about 1,900 
women economists, the type of employ- 
mentin 1977-78 is shown in Table 7. 

The first job of women after receiving 
their Ph.D.s in 1975-76 is shown in Ap- 
pendix Table 4. The tabulation categories 
differ from those shown above. We know 
that women economists on the CSWEP 
roster include few women economists em- 
ployed outside the United States and 
underreport the women in banking or 
finance, industry, and government, particu- 
larly women whose highest degree is an 
M.A. or B.A. Nevertheless, comparison of 
the first jobs of women after receiving 
Ph.D.s suggests that relatively fewer went 
into academic positions and relatively more 
went into government than was true of 
women economists as a whole. Of those 
women receiving M.A.s in economics in 
1975-76, far fewer took teaching jobs, more 
went into industry, more continued as 
students, and about a third were employed 
outside the United States. If those em- 
ployed outside the United States, the 
students, the unemployed and not known 
are excluded, the important relative shift of 
women with new M.A. degrees into in- 
dustry is revealed. 

Women economists in 1976 entering the 
labor market with a new M.A. or new 
Ph.D. still are not as apt to go into industry 
as their male classmates, and are more apt 
to go into academia. Men with new M.A. 
degrees in economics are more apt than 
women economists to be employed in 
federal or state or local government. Other 
differences in employment in 1976 between 
women and men with new degrees were 
smäll. 

Considering all women economists em- 
ployed in academic departments of eco- 
nomics, women in 1976-77 comprised 6 
percent of the full-time faculty tenure-track 
positions; 14 percent of the full-time, 
nontenure-track positions, and 14 percent 
of the part-time faculty (Appendix Table 5). 
These proportions are similar to those 
reported for 1975-76, except the proportion 
of women in full-time, nontenure-track 
positions increased. 
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Within the full-time, tenure-track posi- 
tions, the proportion of full professors was 
5 percent in 1976-77 compared with only 3 
percent the previous year. The increase oc- 
curred in Ph.D. department that are not in 
the Cartel and in departments in which the 
B.A. is the highest degree offered. There 
was a sharp drop in the proportion of 
women among instructors in all types of de- 
partments, with the sharpest drop in de- 
partments in the Chairman’s Group. In 
these departments there was a correspond- 
ing increase in women reported in other 
faculty ranks and other positions. The 
increase in women at the assistant 
professor level, noted for 1975~76, leveled 
off in 1976-77. 

The number of new faculty hired in 1976- 
77 exceeded the number of faculty released 
at the end of 1975-76 by 148 full-time posi- 
tions and 43 part-time positions (Appendix 
-Table 6). This represents a net increase of 
about 4 percent of the 4,070 full-time posi- 
‘tions reported by the 331 departments par- 
ticipating in the 1976-77 survey, and 8 
percent of the part-time faculty positions. 
The small net loss in professors and 
associate professors continues a pattern ob- 
served the previous year. The net increase 
in assistant professors hired was 
considerably larger than the previous year 
in spite of the fact that the number of de- 
partments participating was lower. 

At each professorial rank, women tended 
to hold their own in these changes and even 
increased by | the number of full professors 
and associate professors at the same time 
there were more male retirements than new 
hires at those levels. 

There was little difference between the 
prior type of economic employment ofefe- 
male and male economists hired in 1976-77 
(Appendix Table 7). In the departments in 
the Chairman’s Group, women economists 
were not hired from industry, banks or 
financial institutions, or the federal govern- 
ment, as were 7 percent of the men. In 
these, departments, women were less apt 
than men to be hired from other university 
faculties. More than 60 percent of the 
women newly hired in these departments 
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came straight from graduate school, as was 
also true for the male new hires. Of the fe- 
male new hires, 15 percent in the 
Chairman’s Group had previously been 
unemployed. 

Women faculty released for 1976-77 
were more apt than male economists to go 
to other faculty positions, and less likely 
than the men to go to business and in- 
dustry, banking or financial institutions. 
This is a different pattern than reported in 
1975-76. 

In 1976-77 as in the two previous years, 
the persons reporting for the economics de- 
partments were asked to rank women full- 
time faculty by whether their salaries were 
above or below the departmental median 
for the -particular rank and whether their 
length of service in that rank was above or 
below the median time at that rank for de- 
partmental faculty. Such estimates ignore 
how much the women’s salary is above or 
below the median. From other evidence we 
know that with increases in experience, 
women’s salaries tend to lag behind men’s. 
For all departments, only 12 percent of the 
women had salaries more than $250 below 
the medians for their ranks (Table 8). When 
time in rank is considered, half of the 
women with salaries more than $250 below 
the median had time in rank at or above the 
median length of experience for that rank in 
the department. It must be remembered 
that two-thirds of the women faculty 
members in economics covered in the 
1976-77 survey reported here are at the 
assistant professor or lower ranks. In 
general, entrance level faculty positions in 
universities have little or no difference 
between men and women in salary. 

Women received 7 percent of the promo- 
tions for 1976-77 or 19 of the 256 (Table 9). 
Women comprised 8 percent of the total 
faculty. Of the 19 promotions for women, 4 
were to full professor, 10 were to associate 
professor, and 5 were to assistant 
professor. None of the promotions of 
women to full professor included awarding 
of tenure. This may well be because the 
women already had tenure as associate 
professors. Eight women were awarded 


TABLE 8—RELATIVE SALARIES FOR RANK AND TIME IN RANK OF FEMALE FULL-TIME ECONOMISTS, 
1976-77, BY TYPE OF DEPARTMENT ° 


Time in Rank# 


Highest Degree Offered All Women Sa ea a 
by Department and ee Above At Below 
Relative Salary for Rank Number Percent Total Median Median Median 
All Departments 770 100.0 
Salary above median 383 49.7 100.0 38.4 35:2 26.4 
Within $250 of median 298 38.7 100.0 34.2 $2.0 13.7 
Salary below median 89 11.6 100.0 41.6 10.1 - 48.3 
Ph.D., Chairman’s Group 53 100.0 
Salary above median 20 37.7 100.0 75.0 25.0 0 
Within $250 of median 14 26.4 100.0 0 85.7 14.3 
Salary below median 19 35.9 100.0 21.1 36.8 42.1 
Ph.D., other 546 100.0 
Salary above median 315 57.7 100.0 35.2 33.3 31.4 
Within $250 of median 214 39,2 100.0 46.7 52.8 0 
Salary below median 17 3.1 100.0 17.6 5.9 76.5 
M.A. 46 100.0 
Salary above median 18 39,2 100.0 50.0 44.4 5.5 
Within $250 of median 14 30.4 100.0 14,3 S75 28.6 
Salary below median 14 30.4 100.0 28.6 7.1 64.3 
B.A. 125 100.0 
Salary above median 30 24.0 100.0 40.0 56.7 3.3 
Within $250 of median 56 44,8 100.0 0 39.3 60.7 
Salary below median 39 31.2 100.0 66.7 0 33.3 


Source: See Table 5. 
Shown in percent. 


TABLE -PROMOTIONS AND TENURE DECISIONS FROM 1975-76 To 1976-77 
BY TYPE OF DEPARTMENT AND SEX 


Promotions Given 
to Rank Tenure at Rank 
Highest Degree Offered Female as Female as 
by Total Percent Total Percent 

Department and Rank Number of Total Number of Total 
All Departments 

Professor l 86 4,7 11 0 

Associate Professor 140 7. 90 8.9 

Assistant Professor 30 16.7 30 13.3 
Ph.D., Chairman’s Group 

Professor 27 3.7 2 0 

Associate Professor 27 0 10 10.0 

Assistant Professor 3 33.3 0 0 
Ph.D., other 

Professor 23 * 3 0 

Associate Professor 37 5.4 29 6.9 

Assistant Professor 6 0 7 28.6 
M.A. 

Professor 19 5.3 3° 0 

Associate Professor 35 5.7 22 9.1 

Assistant Professor 6 16.7 9 11.1 
B.A. 

Professor 17 11.8 3 0 

Associate Professor 4] 14.6 29 10.3 

Assistant Professor 15 20.0 14 Tal 


Source: See Table 5. 
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tenure at the associate professor level 
(compared with 10 promotions to this 
rank). Only 1 promotion and | tenure award 
to women in the professor and associate 
professor level were among departments in 
the Chairman’s Group. 

Critical to achieving improvements in the 
opportunities opened to women economists 
are actions by men of good will and 
sensitivity that will change traditionally 
narrow views of women’s role potential and 
help open opportunities so women can have 
better educational and employment op- 
portunities. Men and women economists 
must work together on this. Many of the 
improvements needed to combat role preju- 
dice and sex discrimination in universities 
involve greater investment in on-the-job 
training opportunities for women and open- 
ing the informal network to women 
colleagues. 

BARBARA B. REAGAN, Chair 
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APPENDIX TABLE 1—-PROGRAM CHAIRS FOR 
ANNUAL AEA PROGRAM, BY SEX, 1969~—778 











Year Number ‘Number Percent 
and of of Female 
Sponsor Sessions Chairs Chairs 
1969 
AEA 24 24 8.3 
Joint AEA i0 10 10.0 
Graduate I I 0 
Total 35 35 8.6 
1970 
AEA 12 12 0 
Joint AEA 18 16 0 
Graduate I I 9 
Total 31 29 > 9 
1971 
AEA 2] 22 13.6 
Joint AEA 9 9 0 
Graduate l l 0 
Total 31 32 9.4 
1972 
AEA 20 20 15.0 
Joint AEA 13 13 15.4 
Graduate I ] 0 
Total 34 34 ` 14,7 
1973 
AEA 15 15 6.7 
Joint AEA 26 26 3.8 
Graduate ] | 0 
Total 42 42 4.8 
1974 
AEA 33 33 [2.1 
Joint AEA 1] li 9.1 
Graduate l l 0 
Total 45 45 11.1 
1975 
AEA 31 30 10.0 
Joint AEA 39 39 0 
Graduate ] l 9 
Total 7i 70 4.3 
1976 
AEA 28 28 17.9 
Joint AEA 21 21 4.8 
Graduate I I b 
Total 50 50 14.0 
1977 
AEA 46 46 6.5 
Joint AEA 33 33 6.1 
Graduate I I 0 
Total] 80 80 6.2 


“Excludes presidential addresses and special lec- 
tures, 
>Percentage not shown when fewer than [0 in cell. 
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APPENDIX TABLE 2—AUTHOR OF PAPERS AT 
ANNUAL AEA PROGRAM, BY SEX, 1969-778 


APPENDIX TABLE 3-—DISCUSSANTS OF PAPERS AT 
ANNUAL AEA PROGRAM, BY SEX, 1969-77 


Percentage of Year Percent 
Year Number Number Females? and Number of Discussants 
and of of Persons by Sponsor Discussants Female 
Sponsor Papers Writing Papers® Paper Given 
p E ee ee SF ag Ee oe 1969 
1969 AEA 71 2.8 
AEA 172 85 3.5 Joint AEA 26 0 
Joint AEA 25 28 3.6 Graduate 4 a 
Graduate 4 4 0 Total 101 3.0 
Total 101 117 3.4 1970 
1970 AEA 28 0 
AEA 34 37 2.7 Joint AEA 34 0 
Joint AEA 59 78 10.3 Graduate 3 0 
Graduate 3 3 0 Total 65 Q 
Total 96 118 7.6 1971 
1971 AEA 70 11.4 
AEA 45 49 8.2 Joint AEA 24 12.5 
Jeint AEA 27 37 5.4 Graduate 3 0 
Graduate 4 4 j Total 97 11.3 
Total 76 90 7.8 1972 
1972 AEA 66 19.7 
AEA 44 55 5.5 Joint AEA 37 5.4 
Joint AEA 34 44 4.5 Graduate 3 0 
Graduate 3 - 3 È Total 106 14.2 
Total 8l 102 5.9 1973 
1973 AEA 48 12.5 
AEA 24 30 10.0 Joint AEA 59 8.5 
Joint AEA 75 103 4.9 Graduate 0 — 
Graduate 4 5 0 Total 107 10.3 
Total 103 138 5.8 1974 
1974 AEA 32 15.6 
AEA 16 22 31.8 Joint AEA 65 10.8 
Joint AEA 125 153 9.8 Graduate 0 — 
Graduate 4 4 0 Total 97 12.4 
Total 145 179 12.3 1975 
1975 AEA 64 10.9 
AEA 97 109 13.8 Joint AEA 92 9.8 
Joint AEA 120 174 4.6 Graduate 3 0 
Graduate 3 3 c Total 159 10.1 
Total 220 286 8.4 1976 
1976 AEA 52 5.8 
AEA 91 117 11.1 Joint AEA 54 7.4 
Joint AEA 64 73 12.3 Graduate 2 a 
Graduate 3 3 . Total 108 7.4 
Total 158 193 11.9 1977 
1977 AEA 79 5.1 
AEA 146 200 10.0 Joint AEA 70 10.0 
Joint AEA 95 117 4,3 Graduate 3 A 
Graduate 3 3 e Total 152 8.6 
Total 244 320 8.1 


“Percentage not shown when fewer than 10 in cell. 
Excludes presidential addresses and special lec- 
tures. 
‘Includes multiple authors. 
°Percentage not shown when fewer than 10 in cell. 
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APPENDIX TABLE 4—-1976 EMPLOYMENT OF 1975-76 GRADUATES IN ECONOMICS 
BY LEVEL OF DEGREE, SEX, AND TYPE OF DEPARTMENT 


Type of Department and 
Kind of Employment Male 
All Departments: 
Number 532 
Percent 89.0 
Percent employed as economist in U.S.: 
Educational institution 53.9 
Business or industry 2.8 
' Federal government 10.0 
State/local government 2.1 
Banking or finance 23 
Consulting/research institution 3.2 
Percent not employed as economist: 
Seeking employment LS 
Not in labor force 4.5 
Percent in other activities: 
Postdoctoral program 0 
Entered the Ph.D. program 0 
Employed outside U.S. 12.4 
International Agency 3:2 
Not known 4.1 
Chairman’s Group: 
Number 413 
Percent 88.4 
Percent employed as economist in U.S.: 
Educational institution 53.3 
Business or industry 1.7 
Federal government 11.6 
State/local government 1.9 
Banking or finance 2.2 
Consulting/research institution 3.6 
Percent not employed as economist: 
Seeking employment 2 
Not in labor force 
Percent in other activities; 
Postdoctoral program 0 
Entered Ph.D. program 0 
Employed outside U.S. ; 13.3 
International Agency 39 
Not known 1.5 


Note: Percentages may not add to 100.0 due to rounding. 


Source: See Table 5. 


Ph.D.* 


Female 


66 
11.0 


Male 


— 


M.A. 


Female 


58 
13,2 


‘Includes graduate students who have not completed their dissertations, if they 
entered the labor market seeking full-time employment as economists. 
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APPENDIX TABLE 5—NUMBER OF FACULTY BY RANK AND TYPE OF DEPARTMENT, 1976~77, BY SEX 


Highest Degree Offered 
All Ph.D. 
Depart- Chairman’s 

Type of Appointment, Rank, and Sex ments Group Other M.A. B.A. 

Departments reporting 331 44 45 48 194 

Full-time faculty, tenure-track: 

All ranks, male and female. 3841 1117 > 1193 572 i 959 
Professors | 1405 555 450 182 218 
Associate professors 976 208 356 166 246 
Assistant professors 1135 290 , 258 18] 406 
Instructors 156 17 67 13. 59 
Other faculty ranks 50 22 17 2 9 
Other 119 24 45 28 2) 

Female percent of total 6.5 4.6 6.2 5.2 8.3 
Professors Die 1.4 9.1 CBE 8.3 
Associate professors . 4,4 2.9 3.4 6.0 6.1 
Assistant professors Td 10.0 5.0 6.1 8.6 
Instructors 10.3 11.8 3.0 15.4 16.9 
Other faculty ranks ; 18.0 18.2 17.6 i 11.1 
Other 5.0 8.0 6.7 0 4.8 

Full-time faculty, nontenure-track: 

All ranks, male and female ~- 229 27 73 53°. 76 
Professors 7 0 5 2 0 
Associate professors 12 , 0. 5 3 4 
Assistant professors 85 12 28 17. 28 
Instructors 62 lI 4 20 27 
Other faculty ranks 26 2 8 6 10 
Other 37 2 23 5 7 

Female, percent of total 14.4 14.8 9.6 24.5 11.8 
Professors : 0 0 0 0 0 
Associate professors 0 0 0 | 0 0 
Assistant professors 15.3 0 14.3 23.5 17.8 
Instructors 19.4 18.2 25.0 30.0 11.1 
Other faculty ranks 19.2 2 a . 0 
Other 8.2 0 4.3 a a 

Part-time faculty: 

All ranks, male and female" 551 104 158 -96 193 
Professors 7 AG. » . B >- 12 8 1] 
Associate professors 29. , z4 1] 4 10 
Assistant professors 74 g 20 15 3] 
Instructors 218 35 64 l 33 86 
Other faculty ranks 110 28 28 20 34 
Other 74 l4 23 16 21 

Female, percent of total° 14.3 14.4 15.8 12.5 14.0 
Professors 4.3 6.7 0 0 9.1 
Associate professors 10.3 0 - 18.2 0 10.0 
Assistant professors 13.5 a 20.0 6.7 = 64 
Instructors 13.3 8.6 12:5 -* 8.2? 14.0 
Other faculty ranks 21.8 17.9 21.4 * ` 25,0 23.5 
Other l «° 149 21.4 21.7 0 14.3 


Note: Percentages may not add to 100.0 due to rounding. 
Source: See Table 5. 

“Percentage not shown when fewer than 10 in cell. l 

‘In all departments, 14 of these positions are tenure-track, 7 as professors. All 7 of the professors are in depart- 
ments that are in the Chairman’s Group. 

“In all departments, 5 of these positions held by women are tenure-track, 1 at each rank. 


APPENDIX TABLE 6—-NET CHANGE IN FACULTY POSITIONS FROM END oF 1975~76 To 1976-77, 


Item 


All Departments: 
Faculty released end of AY 1975-75:4 
Full time, number 
Women as percent of total 
Part time, number 
Women as percent of total 
New Hires, faculty, AY 1976-77: 
Full time, number 
Women as percent of total 
Part time, number 
Women as percent of total 
Net change, 1975-76 and 1976-77: 
Full time, number 
Women, number 
Part time, number 
Women, number 
Chairman’s Group: 
Faculty released end of AY 1975-76: > 
Full time, number 
Women as percent of total - 
Part time, number 
Women as percent of total 
New Hires, Faculty, AY 1976-77: 
Full time, number 
Women as percent of total 
Part time, number 
Women as percent of total 
Net Change, 1975-76 and 1976-77: 
Full time, number 
Women, number 
Part time, number 
Women, number 


Source; See Table 5. 


“Resignation, retirement, and nonrenewal ofcontracts; AY denotes academic year. 


All 


Ranks 


++ 


>Percentage not shown when fewer than 10 in cell. 


Professors 


Associate 
Professors 


BY SEX, ALL DEPARTMENTS AND CHAIRMAN’S GROUP 


Assistant 
Professors 


In- 


structors 


Other 


Faculty ` 


APPENDIX TABLE 7—PRIOR ACTIVITY OF NEW 1976-77 APPOINTMENTS AND PRESENT ACTIVITY OF 
“RELEASES” FOR 1975-76, BY TYPE OF DEPARTMENT AND SEX 
' {Shown in Percent) 


Highest Degree Offered by 
Department and 
Activity of Faculty 


All Departments 
U.S. business and industry 
Fed./state government in U.S. 
Outside U.S. 
Faculty at another school 
Bank or finance institution 
Research institution 
Graduate student 
Postdoctoral program 
Unemployed. 
Unknown 
Other 


New Hires in 1976-773 
by Prior Year 


Activity 
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Female 


100.0 
3.0 
4.5 


D 


Si E ee OS 
OOO m OO LoS 


Those Released for 
1976-77 by Present 


Male 


bad 


ete 


Activity? 


Female 
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Those Released for 


Highest Degree Offered by by Prior Year 1976-77 by Present 
Department and Activity Activity? 
Activity of Faculty Male Female Male Female 
Chairman’s Group 100.0 100.0 100.0 100.0 
U.S. business and industry 1.0 0 6.4 0 
Fed./state government in U.S. 4.6 0 8.5 0 
Outside U.S. 1.5 0 8.5 a 
Faculty at another school 22.5 15.4 41.5 : 
Bank or finance institution 1.0 0 7.4 0 
Research institution 3.4 77 5.3 0 
Graduate student 63.5 61.5 9.6 0 
Postdoctoral program 1.5 0 0 0 
Unemployed 0 15.4 0 0 
Unknown 0 0 l.i 0 
Other 1.5 0 11.7 A 
Ph. D., other 100.0 100.0 100.0 100.0 
U.S.. business and industry 8.0 0 8.7 0 
Fed./state government in U.S. 3.4 7.1 11.3 3 
Outside U.S. 4.5 0 8.8 s 
Faculty at another school 23.9 14.3 30.0 x 
Bank or finance institution 2.3 0 3.8 0 
Research institution 2.3 0 10.0 0 
Graduate student 45.5 71.4 5.0 0 
Postdoctoral program 3.4 0 2.3 A 
Unemployed 0 0 1.2 0 
Unknown 0 0 1.3 0 
Other 6.8 7.1 17.5 0 
M.A. 100.0 100.0 100.0 100.0 
U.S. business and industry 0 0 15.4 0 
Fed./state government in U.S. 4.8 8.3 7.7 0 
Outside U.S. 0 0 7.7 0 
Faculty at another school 29.0 33.3 38.5 $ 
Bank or finance institution 0 0 0 0 
Research institution G 0 0 0 
Graduate student 56.5 58.3 11.5 s 
Postdoctoral program 0 0 3.8 0 
Unemployed 1.6 0 3.8 0 
Unknown 0 0 0 0 
Other 8.1 0 11.5 à 
B.A. 100.0 100.0 100.0 100.0 
U.S. business and industry 3.1 7.1 10.3 0 
Fed./state government in U.S. 3.9 3.6 8.8 10.0 
Outside U.S. 3.9 0 2.9 0 
Faculty at another school 30.5 28.6 41.2 50.0 
Bank or finance institution 1.0 0 1.5 0 
Research institution 3.1 ° 3.6 44 0 
Graduate student 51.6 42.8 11.8 10.0 
Postdoctoral program 0 3.6 0 0 
Unemployed 0 3.6 4.4 0 
Unknown 0 0 8.8 10.0 
Other 3.1 7.1 5.9 20.0 


Note: Percentages may not add to 100.0 due to rounding. 
Source: See Table 5, 
4Percentage not shown when fewer than 10 in cell. 


Report of the Economics Institute’s Policy and Advisory Board 


A strong and growing demand continues 
for the Institute’s main services to the 
profession, namely the provision of an 
intensive transitional training: program for 
entering graduate students from abroad. 
Enrollment in the 1977 Summer Session 
reached a record level of 249. These came 
from 49 different countries and continued at 
53 universities. 

The Institute has expanded its program 
to provide intensive English training for 
specialists in economics and related fields 
throughout the year. As a result, it is better 
able to help departments in the admissions 
process by accommodating students with 
lower beginning levels of proficiency in 
English for appropriate longer periods of 
preparatory training. The extended 
program also services participants planning 
spring semester admissions to graduate 
schools. An expanded component of sup- 
plementary training opportunities in 
mathematics, statistics, and economic 
theory is also being developed in the fall 
and spring programs to complement the 
English program and to provide for 
progressive diversification of training and a 
broader base of preparation for the In- 
stitute’s Comprehensive Summer Session. 
The curriculum has also been expanded to 
include preparatory course work in ac- 
counting and a number of seminars and 
supplementary short courses on such topics 
as economic planning and development, 
American business systems, agricultural 
systems and development, management of 
development projects, financial systems, 
and computer fundamentals. 

In addition to its basic training activities, 
the Institute has expanded its capacity to 
assist students and sponsoring agencies in 
university admissions procedures and to 
provide universities with professional 
evaluations of applicants. Complementary 
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to these services, it has recently published 
an expanded edition of the Guide to 
Graduate Study in Economics and Agri- 
cultural Economics. Copies of this more 
recent edition (1977) are being distributed 
through the Irwin Publishing Co. at a cost 
of $11.50. 

As a result of expanding enrollments and 
support by an increasing number of 
sponsoring agencies, both domestic and 
abroad, the Institute has been able to 
spread a five-year support grant provided to 
it by the Ford Foundation in 1968 over a 
ten-year period. It is, however, now seek- 
ing additional funding at this time to re- 
plenish its now seriously depleted general 
support funds, both to help perpetuate its 
continued operation and to expand its ca- 
pacity to accommodate a significant pro- 
portion of the applicants who do not have 
alternative funding sources for their entire 
costs. 

The Institute continues to recruit its 
faculty on a national basis and seeks to 
expand close working relationships with 
universities and sponsoring agencies in sup- 
port of its efforts to improve the efficiency 
and effectiveness of foreign student selec- 
tion and training. At a time when foreign 
students constitute between 30 and 40 
percent of enrollment of most graduate pro- 
grams in economics and agricultural eco- 
nomics throughout the United States, this 
is an extremely important endeavor. A 
growing list of distinguished alumni of the 
Institute attests to the positive role it is 


playing. 
The Policy and Advisory Board met in 
Boulder during the summer. Arnold 


Harberger and Richard H. Holton com- 
pleted three-year terms and have been 
suceeded by Carlos Diaz-Alejandro and 
Raymond Vernon. 

EDWIN S. MILLS, Chair 


Report of the Representative : 
to the National Archives Advisory Council 


On May 25, 1977, the Administrator of 
the General Services Administration, Joel 
W. Solomon, issued an order reconstituting 
the National Archives Advisory Council. 
The principal changes introduced by the 
order are as follows: In the future, the 
Council will advise the Archivist of the 
United States, rather than the General 
Services Administrator, as formerly. The 
Administrator will continue to appoint 
members of the Council, as before. 
However, in the future each organization 
represented on the Council will be expected 
to provide the Administrator with a slate of 
. three to five nominees, from which the 
Administrator will choose a representative. 
The slate ‘‘should be balanced to ensure 
representation by women and minorities.” 
Terms on the Council, will continue to be 
three years in duration (beginning the first 
of the year) and future appointees will be 
permitted to serve no more than two terms. 

My present term on the Council will end 
on December 31 of next year. Therefore 
within the next year the American Eco- 
nomic Association will be obliged to for- 
ward a slate of nominees to Mr. Solomon. 
Since the activities of the Council will be of 
interest chiefly (but not exclusively) to eco- 
nomic historians, I urge that the Board of 
Trustees of the Economic History Associa- 
tion be consulted in this matter. The appro- 
priate person to bring the subject before the 
Board of Trustees is the President of the 
Association, Lance Davis, of the California 
Institute of Technology. 

The Council met twice in 1977, on May 
12-14 and December 1-3, at the National 
Archives in Washington. The group was 
briefed on and/or provided advice with 
respect to the following topics: The Nixon 
papers and tapes, plans for the Gerald R. 
Ford Library (Ann Arbor) and Museum 
(Grand Rapids), plans for the new Archives 
building in Washington, the Kissinger 
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papers and tapes, the Public Documents 
Commission, the Privacy Act, the Freedom 
of Information Act, the State Department 
records system, machine readable records 
and the Archives problems of paper and 
film records preservation, the National 
Records Centers, NARS training activities, 
the new Executive Order on classification 
and declassification of National Security 
Documents, and the 1900 manuscript 
census records. While I will be happy to 
supply further information on any of these 
topics, I do not think the Executive Com- 
mittee requires further briefing on any of 
them—with one exception—nor do I think 
that any action on the part of the Commit- 
tee is currently required. The one exception 
is the 1900 manuscript census. 

As I have previously reported to the 
Executive Committee, the ' manuscript 
records of the 1900 population census have 
been opened, under certain restrictions es- 
tablished by the Archivist of the United 
States at the insistence of the Census Bu- 
reau. On November ! of this year, the Ar- 
chivist advertised in the Federal Register 
his intention of freeing access to the 
records from the previously established 
restrictions. Since no objections have been 
forthcoming, the Archivist’s new order will 
be in force in future. This means that early 
next year the Archives will be in a position 
to sell microfilms of the 1900 population 
manuscript records. These records contain 
demographic information (at the level of the 
household), together with some economic 
and social information (occupation, educa- 
tien, literacy, home-ownership). As soon as 
the details of the sale are established I will 
notify the editor of the American Economic 
Review, in the hope that he will publish a 
note advising the members of the Associa- 
tion of this new data source. 


R. E. GALLMAN, Representative 


» Report of the Committee on U.S.-Soviet Exchanges 


A significant development this year was 
the second meeting of the Commission on 
the Social Sciences and Humanities of the 
Academy of Sciences of the USSR and the 
American Council of Learned Societies, 
held in Moscow on June 6—10, 1977. The 
Protocol signed at that time lists the 
American Economic Association exchange 
program as one of the agreed upon 
activities (Sub-Commission on Economics, 
Item III: ‘Organization of joint U.S.—- 
U.S.S.R. symposium on major problems of 
the U.S.A. and the U.S.S.R. in eco- 
nomics’’), This makes the program eligible, 
in principle, for official funding and for lo- 
gistical aid from IREX (International Re- 
search and Exchanges Board). In actuality, 
however, there is no assured source of 
funds, and each of the three symposia held 
thus far has been financed on a hand-to- 
mouth basis. 

Our last report described a proposal for 
the Association to take over from the Na- 
tional Bureau of Economic Research the 
administration of the National Bureau’s 
program on application of computers to 
economic management. This plan has not 
materialized. The National Bureau will 
probably be withdrawing from this program 
in the near future; but it appears that such 
activities as remain will be administered 
directly by the computer sciences division 
of the National Science Foundation 
through individual grants to U.S. scholars. 

Under the symposium program, eight So- 
viet economists were invited to visit the 
United States for the period November 27- 
December 11, 1977, of whom only six ar- 
rived. The third symposium meeting, 
‘Aspects of Labor Economics” was held 
at Wingspread, the Johnson Foundation 
Conference Center in Racine, Wisconsin, 
on November 28-30. 

The participants felt that the meeting was 
interesting and productive. The U.S. 
papers, and several of the Soviet papers, 
were of high quality. Especially interesting 
was the round table discussion of the 
papers, which was conducted in a frank and 
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friendly spirit, and which brought out many 
sidelights on the operation of the two 
economies. 

After the symposium, the Soviet group 
spent several days each in San Francisco, 
Washington, and New York. They visited 
two universities, two major banks, three in- 
dustrial plants; and in Washington they met 
with the Secretary of Labor, the Secretary 
of the Treasury, members of the Council of 
Economic Advisers, and staff members of 
the Joint Economic Committee. The 
itinerary was laid out with a view to elicit- 
ing comparable treatment for future U.S. 
groups Visiting the USSR. 

Funding for the Soviet visit was provided 
by IREX, which also handled hotel and 
plane reservations and other logistical mat- 
ters. We are grateful to President Allen 
Kassof and other members of the IREX 
staff not only for financial assistance but 
also for their efficient administrative ar- 
rangements, which reduced the burden fall- 
ing on our Committee and on the Associa- 
tion’s headquarters. 

Toward the close of the Soviet visit, 
members of our Committee met with 
President Klein in New York to discuss 
possible future activities. We then met with 
Academician Khachaturov, the Soviet 
coordinator, and two of his colleagues for 
joint discussion. At this meeting it was 
agreed that eight American economists 
would be invited to the USSR for two 
weeks in June 1978, the visit to include a 
symposium in Moscow on problems of in- 
dustrial management. Our Committee has 
given some thought to possible paper topics 
and U.S. participants, but we would wel- 
come advice from the Executive Commit- 
tee on these matters. 

We believe that the program has proven 
fruitful enough to be continued through 
another two-year round of exchanges. The 
June 1978 visit will provide an opportunity 
to discuss possible subjects for future 
symposia. Topics which have been sug- 
gested tentatively from our side or from the 
Soviet side include: economics of natural 
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resources; economics of the energy indus- 
tries; economics of agriculture; economic 
analysis of environmental protection; price 
formation and functions of prices; distribu- 
tion of income. Again, we would welcome 
advice from the Executive Committee on 
the priority which should be given to these 


or other topics. 
Concerning other possible future 
activities, we have one suggestion. 


Through the exchange visits to date, we 
have developed good personal relations 
with directors of several of the research in- 
stitutes in Moscow—lInstitute of Eco- 
nomics, Institute of World Economics and 
International Relations, Economics— 
Mathematics Institute, Institute of the 
U.S.A. and Canada, Institute of Labor— 
and also with the institute directors in other 
places such as Kiev, Leningrad, and Alma 
Ata. These contacts could perhaps be used 
to promote research cooperation of a more 
serious sort than can be accomplished in 
brief symposia. Specifically, there is a 
possibility of developing programs of 
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parallel research, in which one or more So- 
viet economists and one or more American 
economists would work simultaneously at 
their home institutions on similar problems, 
meeting occasionally for interchange of 
ideas and findings. The Association, with 
its limited staff, would not wish or need to 
get deeply involved in administering such 
activities. But it might play a useful role in 
authenticating and sponsoring joint pro- 
grams, and in identifying institutions and 
individuals willing to participate in them. 

This possibility has not been discussed 
with our Soviet colleagues, who might or 
might not be interested. We could float 
some trial balloons in Moscow next June, 
however, if this seems expedient., 

Lack of assured funding for our exchange 
activities is a continuing problem. We 
propose to continue exploring possible 
government and private sources, in 
collaboration with IREX. Advice and 
assistance on this front will be especially 
welcome. 
LLoyD G. REYNOLDS, Chair 


Report of the Representative 


to the National Bureau of Economic Research 


In 1977 there was a transition of the Na- 
tional Bureau leadership. Martin Feldstein 
became president in April, succeeding John 
Meyer who had served as president since 
1967. Several new program directors were 
appointed as part of the general restructur- 
ing of the research program that began this 
year. The new programs and their directors 
are: Economic Fluctuations (Robert Hall); 
Financial Markets and Monetary Eco- 
nomics (Benjamin Friedman); Business 
Taxation and Finance (David Bradford); 
Labor Markets (Richard Freeman); Social 
Insurance (Michael Boskin); and Growth of 
the American Economy (Robert Fogel). 
Charles McLure, Jr. assumed the new posi- 
tion of Executive Director for Research, 
located in the office of the president in 
Cambridge, Massachusetts. 

The Computer Research Center under 
the direction of Edwin Kuh will be trans- 
ferred in 1978 from the National Bureau to 
the Massachusetts Institute of Technology. 

Research programs were continued in the 
general areas of Human Behavior and 
Social Institutions (economics of health, 
population, family, law and legal in- 
stitutions, income distribution and labor 
markets) under the direction of Victor 
Fuchs; International Studies, and Financial 
Institutions and Industrial Organizations, 
under Robert E. Lipsey; and Business 
Cycles, Prices and Productivity under 
Geoffrey H. Moore. 


Board of Directors: James J. O’Leary was 
elected Chairman of the Board, succeeding 
J. Wilson Newman. Eli Shapiro was elected 
Vice Chairman, succeeding Moses Ab- 
ramovitz. 

At the annual meeting of the Board in 
September, Moses Abramovitz, Richard N. 
Rosett, and Bert Seidman were elected as 
new Directors at Large. George Leland 
Bach succeeded Abramovitz as Director 
from Stanford University. Rudolph A. Os- 
wald was elected as the representative Di- 
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L. McFadden as 


rector from the AFL-CIO and Philip J. 
Sandmaier, Jr. as the Director from the 
American Institute of Certified Public Ac- 
countants. Emilio G. Collado and Thomas 
D. Flynn were elected Directors Emeriti. In 
December James L. Pierce replaced Daniel 
Director from the 
University of California-Berkeley. 


Conferences and Workshops: The Con- 
ference on Research in Income and 
Wealth met on December 8-9, 1977 in 
Williamsburg, Virginia and dealt with 
Modeling the Distribution and Intergenera- 
tional Transmission of Wealth. 

The Universities-National Bureau Com- 
mittee for Economic Research has planned 
a conference in late spring 1978 on Low In- 
come Labor Markets with Sherwin Rosen 
as chairman, and a conference to be held 
later in the year on Economics of Informa- 
tion and Uncertainty with John McCall as 
chairman. A miniconference on Corporate 
Financial Policy under the direction of 
David Bradford was held in Cambridge on 
December 14, 1977. 

The Latin American Computer 
Workshops program included a jointly 
sponsored NBER-ECIEL conference 
(Programa de Estudios Conjuntos sobre In- 
tegracion Economica Latinoamericana) on 
September 19-21, 1977 in Washington, 
D.C. to deal with Education and Economic 
Development in Latin America. Another 
conference on Commodity Markets. 
Models and Policies in Latin America 1s 
scheduled to be held in 1978 in Lima, Peru. 

Two conferences with National Bureau 
sponsorship were held on the general topic 
of Alternatives for Growth: one cospon- 
sored by Clemson University was ad- 
dressed to the Engineering and Economics 
of Natural Resource Development, and met 
at Clemson, S.C., on April 4—5; the other, 
on Urban Development, was cosponsored 
by the Joint Center for Urban Studies of 
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MIT and Harvard, and met in Cambridge, 
Mass., June 9-10, 1977. 

A Conference on Public Regulation, 
sponsored by the National Bureau under a 
grant from the National Science Founda- 
tion/Research Applied to National Needs, 
was ‘held on December 15-17, 1977 in Arl- 
ington, Virginia. 

A National Bureau-sponsored workshop 
on stochastic control theory was organized 
by David Kendrick and Edison Tse, and 
held at Yale University on May 25-27, 
1977. 

The National Bureau and the Social Se- 
curity Administration are jointly sponsor- 
ing a workshop on policy analysis with 
social security research files. It is being or- 
ganized by Frederick Scheuren of the 
Social Security Administration and Richard 
C. Taeuber of the Commission on Federal 
Paperwork, and is scheduled to be held in 
Williamsburg, Virginia, March 15-17, 1978. 

James Heckman is chairman of a planned 
conference on uses of longitudinal data 
which is scheduled to be held in June 1978. 


Research Fellows: For 1976-77 National 
Bureau Faculty Research Fellows were 
Daniel A. Graham of Duke University, 
Cheng Hsaio of the University of 
California-Berkeley, and J. Huston Mc- 
Culloch of Boston College: Narongchai Ak- 
rasanee of Thammasat University, 
Bangkok was a Foreign Research Fellow in 
1976-77. Research Fellows for 1977—78 are 
Michael D. Hurd of Stanford University, 
Mieko Nishimizu of Princeton University, 
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and Daniel A. Seiver of the University of 
Alaska. 


Publications: Six National Bureau books 
were published in 1977: Foreign Trade 
Regimes and Economic Development: 
Colombia, Carlos E. Diaz-Alejandro; 
Foreign Trade Regimes and Economic 
Development: Chile, J. R. Behrman; Sub- 
stituting A Value-Added Tax for the Corpo- 
rate Income Tax, S. P. Dresch, An-loh Lin, 
and D. K. Stout; Education As An In- 
dustry, J. N. Froomkin, D. T. Jamison, and 
R. Radner, eds.; Analysis of Inflation: 
1965-74, Joel Popkin, ed.; Residential Lo- 
cation and Urban Housing Markets, C. K. 
Ingram, ed. . 

The National Bureau also published the 
quarterly journals Explorations in Eco- 
nomic Research and Annals of Economic 
and Social Measurement. It is expected 
that publication of these journals by the Na- 
tional Bureau will be discontinued in 1978. 

During 1977 four issues were published 
of a new informational bulletin, NBER 
Reporter, which provides brief accounts of 
current activities and research reports. 
Anyone wishing to receive a free subscrip- 
tion should write to the National Bureau of 
Economic Research, 1050 Massachusetts 
Ave., Cambridge, Massachusetts, 02138. 

Further information on research projects 
and related activities during the past year is 
contained in the NBER Annual Report, 
September, 1977, available on request. 


CARL F. CHRIST, Representative 


Report on Joint Ad Hoc Committee on Government Statistics 


The Joint Ad Hoc Committee on Govern- 
ment Statistics (JAHCOGS) was es- 
tablished in 1975 by five professional 
associations in response to a call from the 
American Statistical Association. It was 
convened in the belief that the federal 
statistical system failed in several im- 
portant ways to measure up to standards 
that professionals found both feasible and 
necessary. In 1976 the Committee issued a 
preliminary report which described several 
problem areas and presented recommenda- 
tions for change. In the spring of 1977 the 
Committee expanded its membership to 
nine associations, including the American 
Economic Association. 

In its final report, which will be available 
by the end of March, the enlarged Commit- 
tee presents more specific commentary and 
recommendations on the problems it has 
identified, together with its recommenda- 
tion that the associations establish instru- 
mentalities through which their members 
can more readily monitor developments in 
federal statistics. 

In order to help accomplish this objec- 
tive, JAHCOGS recommends that: 

1) There be established a Committee 
of Professional Associations on Federal 
Statistics. 

2) There be established an Office of 
Professional Associations on Federal 
Statistics under the policy guidance of the 
Committee. This office is to be administra- 
tively located within the Federal Statistics 
Users’ Conference (FSUC) and to be 
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administered by the Executive Director of 
FSUC. 

3) Each association now participating 
in. JAHCOGS, and others that may be 
added, contribute $2,000 per year to the 
costs of operation of the Office of 
Professional Associations on Federal 
Statistics for an initial three-year trial pe- 
riod. 

As the American Economic Associa- 
tion’s representatives to JAHCOGS we en- 
dorse these recommendations and request 
the Executive Committee to: 

1) Join the Committee of Professional 
Associations on Federal Statistics and ap- 
point a member of the Association to serve 
as its representative on the Committee. 

2) Make the necessary budget alloca- 
tion to support the work of the Office of 
Professional Associations on Federal 
Statistics during the trial period. 


Member Organizations of JAHCOGS 


American Economic Association 
American Political Science Association 
American Public Health Association 
American Sociological Association 
American Statistical Association 
Federal Statistics Users’ Conference 
National Association of Business 
Economists — 
Population Association of America 
Society of Actuaries _ 
EDWARD F. DENISON 
GARY FROMM 
Representatives 





Lipsey & Steiner 
ONOMICS: 
FIFTH EDITION 


Tentative: 864 pages; $15.95. Feb- 
ruary 1978. ISBN 0-06-044016-3. 
Study Guide and Problems by For- 
bush, Forbush, & Menz —— Tenta- 
tive: 384 pages; $4.95. February 
1978. ISBN 0-06-042119-3. Test 
Bank. Instructors Manual. 


Elzinga 
ECONOMICS: A Reader 
THIRD EDITION 


Tentative: 304 pages: $7.95/paper. 
February 1978. ISBN 0-06-041912-1. 


Hunt & Sherman 
ECONOMICS: An Intro- 
duction to Traditional and 
Radical Views 

THIRD EDITION 


736 pages; $10.95. January 1978. 
ISBN 0-06-043017-6. Instructor’s 
Manual. 


Hunt 

PROPERTY & 
PROPHETS: The Evolu- 
tion of Economic Institu- 
tions and Ideologies 
REVISED 

SECOND EDITION 


167 pages; $4.95/paper. January 
1978. ISBN 0-06-043015-X. 


North & Miller 

THE ECONOMICS OF 
PUBLIC ISSUES 
FOURTH EDITION 

182 pages; $4.50/paper. January 
tn sa ai Instruc- 


THE Titles for 171-18 


Lyall 

MICROECONOMIC IS- 

SUES OF THE 70S: Ex- 

ercises in Applied Price 
heory 

SECOND EDITION 


165 pages; $5.95/paper. January 
1978. ISBN 0-06-044116-X. Solu- 
tions Manual: ISBN 0-06-364104-6. 


Laidler 

THE DEMAND FOR 
MONEY: ‘Theories and 
Evidence 

SECOND EDITION 


156 pages; $4.50/paper. 1977. ISBN 
0-9122-1207-1. 


Miller 

THE ECONOMICS OF 
MACRO ISSUES 
SECOND EDITION 


166 pages; $4.95/paper. panos 
1978. ISBN 0-06-385471-6 


Walton & Miller 
ECONOMIC ISSUES 
IN AMERICAN 
HISTORY 

SECOND EDITION 


192 pages; $5.95/paper. February 
1978. ISBN 0-06-389127-1. 


To request examination copies, 
please write to Alec Lobrano, Dept. 
589, 10 East 58d St., New York, 
N.Y. 10022. Include course title, en- 
rollment, and present text. 


ra Harper & Row 
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New and Forthcoming Books from 
North-Holland Publishing Company 


New Developments in the 
Applications of Bayesian Methods 
Proceedings of the First European 
CEDEP/INSEAD Conference. 


Contributions to Economic Analysis, Vol. 119. 


Edited by AHMET AYKAC and 
CARLO BRUMAT of INSEAD-CEDEP, France. 


1977. xxiv+ 385 pages. US $43.50/Dfl. 100.00 
ISBN 0-444-85059-7 


Written by such leading figures as B. de Finetti, 
D. Lindley. J. Marschak, D, Hawkins, A. Zellner, 
J. Dréze and others, the articles cover a wide 
range of topics. 


European Research in 
International Business 

Edited by MICHEL GHERTMAN, C.E.S.A., 
Jouy-en-Josas, France, and 


JAMES LEONTIADES, Manchester 
Business School, Manchester, England. 


1978. ix + 368 pages. US $41.50/Dfl. 95.00 
ISBN 0-444-85089-9 


The seventeen papers in this volume represent 
an outstanding selection from more than sixty 
papers presented at four conferences held in 
Europe during the period 1973-76, on the topic 
of “Recent Research on the Multinational 
Corporation”. This volume will be of major 
interest to scholars in international business. 


International Studies of the 
Demand for Energy 
Contributions to Economic Analysis, Vol. 120. 


Edited by WILLIAM D. NORDHAUS, 
Yale Univ., assisted by R. GOLDSTEIN. 


1977. xii + 340 pages. US $26.00/Dil. 65.00 
ISBN 0-444-85079-1 


The book contains 16 selected papers, presented ° 


at the Conference on Energy Demand held by 
the International Institute for Applied Systems 
Analysis (Austria), which represent the 
contributions of 55 experts to the understanding 
and modelling of energy demand. 


The Statistical Implications of - 
Pre-Test and Stein-Rule 
Estimations in Econometrics 


Studies in Mathematical and Managerial 
Economics, Vol. 25 


By GEORGE G. JUDGE, Univ. of Illinois 
at Urbana-Champaign, and 
MARY ELLEN BOCK, Purdue Univ. 


1978. xiv + 340 pages. US $52.25/Dfl. 120.00 
ISBN 0-7204-0729-X 


Of interest to econometricians and ' 
statisticians and eminently suitable as a 
textbook for a one semester econometrics 
course, at graduate level. The wide range of 
statistical models discussed, and the fact that 
complete, detailed proofs are given of all the 
analytical results, combine to make this book of 
considerable value. 


Substitution Effects, Speculation 
and Exchange Rate Stability 


Studies in international Economics, Vol. 3 
By PATRICK MINFORD, Univ. of Liverpool 


1978. x + 224 pages. US $32.75/Dfi. 75.00 
ISBN 0-444-85055-4 


The book is concerned with the role of 
substitution and speculation in the balance of 
payments, and the implications for the dynamic 
behaviour of the exchange rate regimes. 


Monetary Theory 

Money in General Equilibrium Syete 
Advanced Textbooks in Economics, Vol. 10. 

By KEIZO NAGATANLI, Univ. of British 
Columbia. 


1978. x + 294 pages. US $29.50/Dfl. 75.00 
ISBN 0-444-85032-5 


Anexcellent textbook for graduate courses in 
Monetary Economics, primarily concerned with 
the question of how to formalize a general 
equilibrium model with money. 


ELSEVIER NORTH-HOLLAND INC. 


52 Vanderbilt Avenue, NEW YORK, NY 10017 | P.O. Box 211, AMSTERDAM, The Netherlands 8 
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Keynes, Cambridge and the General Theory 
Edited by Don Patinkin and J. Clark Leith 


Keynes’ General Theory is famous not only for the revolution which it 
wrought in macro-economic theory, but also for the legendary process of 
criticism and discussion which accompanied its development. This creative 
processwas the subject of arecent conference which generated a dialogue 
between the oral and written history of ideas. The results provide a better 
understanding of the inner workings of the process, the stages through 
which it proceeded, and the personalities involved. $20.00 


The Economic Constitution of Federal States 
Albert Breton and Anthony Scott 

Viewing government as economic activity, the authors construct a new 
theoretical framework for evaluating the efficiency of multi-level! govern- 
ments. Their analysis shows how the amount of resources used inrunning 
the public sector varies with the way powers are assigned to different 
jurisdictional levels. $15.00 


inflation in the United Kingdom 

Edited by Michael Parkin and Michael T. Sumner 

Set within the context of an extensive survey of recent theoretical and empir- 
ical studies, this collection of papers examines various aspects of Britain’s 
inflation and provides a ‘monetarist’ perspective on its origins. $25.00 


New in paperback 


The Nonetary Approach to the 

Balance of Payments 

Edited by Jacob A. Frenkel and Harry G. Johnson 

This collection of 15 essays brings together the basic theoretical documents 
of the monetary approach to the balance of payments and balance of pay- 
ments policy. The book also contains whatis probably the first set of studies 
using modern analytical and empirical techniques to study the detailed 
workings of the international! adjustment process. ‘an excellent selection’ 
Journal of Economic Literature $10.95 


University of Toronto Press 
33 East Tupper Street, Buffalo, NY 14203 
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New 
Resources for the Future Paperbacks 













































Current Issues in Environmental Policy 


Paul R. Portney, A. Myrick Freeman Hil, Eugene P. Seskin, Henry M. Peskin, 
V. Kerry Smith, and Robert Haveman 
This concise and readable survey of environmental policy identifies policy prob- 
lems, analyzes federal efforts to cope with them, and explores alternative policy 
solutions, paying particular attention to the relationship between costs and 
benefits and the value of the current regulatory approach versus a system of 
economic incentives such as effluent charges. Chapters include discussions of air 
and water pollution policy, automobile pollution control, environmental policy and 
the distribution of benefits and costs, toxic substances and the protection of 
human health, and the economic implications of environmental policies. 

$4.95 paperback, $15.00 hardcover 


Environmental Improvement Through 


Economic Incentives 


Frederick Anderson, Alien Kneese, Phillip Reed, Russell Stevenson, 
and Serge Taylor 
Legislatars, regulatory agency personnel, planners, engineers, and business and 
government policymakers will find this a ready and useful analysis of the workings 
of a system of pollution charges designed to be used along with, or instead of, 
direct regulation. l 
The theoretical basis of the charges is presented, together with an extensive 
survey of the existing and proposed charges systems. The political, legal, and 
technical problems that must be faced are also discussed in detail. 

$4.50 paperback, $13.00 hardcover 


Resources for an Uncertain Future 


Edited by Charles J. Hitch 

Papers by Charles N. Schultze, Edward S. Mason, Harrison S. Brown, Robert W. Fri, 
William H. McNeill, Lewis M. Branscomb, and Paul W. McAvoy presented at a 
forum marking the 25th anniversary of the founding of Resources for the Future 
as a non-profit research organization. $2.95 paperback, $7.50 hardcover 


Previously published 


The Economics of Natural Environments 
Studies in the Valuation of Commodity and Amenity Resources 
John V. Krutilla and Anthony C. Fisher 
“The book should be required reading for individuals involved in the menggement 
of public lands.” — Journai of Soil and Water Conservation 
The main point of this effort is to apply economics, and often some very innova- 
tive and imaginative analyses, to problems or areas described by the sub-title. . 
The result is a good and useful book.” —- Journal of Economic Literature 

$4.50 paperback, $16.95 hardcover 


In Command of Tomorrow 

Resource and Envirorimental Strategies for Americans 

Sterling Brubaker . 

“More than just another in the flood of ‘what to do about resources and the 
environment’ volumes, Brubaker identifies problems, identifies strategies to meet 
them, and discusses consequences in a step-by-step manner that is easy to 
follow.” — Choice 

“A thoughtful and well-written book. ? wee Washington Post 

$3.95 paperback, $8.95 hardcover 


Published by The Johns Hopkins University Press, Baltimore, Maryland 21218 
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RY PUBLICATIONS FROM UNITED 


WORLD 
STATISTICS 
IN BRIEF 


2nd Edition 





sa 
an ke 


This annual publication contains data selecte 
from the wealth of international statistical infor- 
mation compiled by the Statistical Office of the 
United Nations and the statistical services of 
other specialized agencies and international 
organizations. The first part provides population, 
trade, finance, communication, education and 
health data for individual member countries of 
the United Nations. The second part contains 
demographic, economic and social statistics for 
the major regions and the world as a whole. 


Sales No, E.77.XVII.15 $3.95 





UNITED NATIONS PUBLICATIONS 


NATIONS 


+ STATISTICAL 
YEARBOOK 1976 






Important compilations of statistics from coun- 
tries throughout the world covering a wide range 
of economic and social subjects, including: pop- 
ulation, agriculture, manufacturing, construc- 
tion, transport, trade, balance of payments, 
national income, education and culture. 
Improved statistical coverage has enabled the 
Yearbook to widen the territoria! scope of many 
of its tables and to provide more comprehensive 
and accurate world and continental aggregates. 


Sales No. E/F.77.XVI1.1 Cloth $45.00 





UNITED NATIONS PUBLICATIONS 


Palais des Nations 
1211 Geneva 10, Switzerland 


Room A-3315 
New York, N.Y. 10017 













HEADWORK Q Wy &) Vat or 


Keynes, Keynesians, and Monetarists 


Sidney Weintraub 

New problems require new policies. In this book, Sidney Weintraub subjects the 
simultaneous problems of inflation and unemployment to a rigorous analysis. He questions 
the ability of either Keynesians or Monetarists to provide solutions. Instead, he proposes 
the tax-based incomes policy, TIP, that has recently been the point of so much discussion in 
official quarters, among economists and in the public press. 











$8.95 paper 
Financial Markets in the Capitalist Process 
Douglas Vickers ° 






A new perspective is needed for a more realistic evaluation of financial theory. In this book 
Douglas Vickers takes into account the uncertainty in personal and economic decisions, and 
explains why the calculus of probability does not apply in many cases. His innovative 
approach leads to a careful examination of the “false trading” that occurs in real and 


financial markets. 


$14.00 
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Published at Penn 

University of Pennsylvania Press 
3933 Walnut Street 

Philadelphia, Pennsylvania 19104 
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New Titles in Economic Planning 








THE ECONOMIES 
OF THE ARAB WORLD 


Development Since 1945 
Yusif Sayigh 


This primary reference work covers the twelve major 
economies of the Arab world from 1945-1975, 
analyzing the economic development and the main 
determinants and deterrents to development, both 
in economic and non-economic realms. The con- 
ceptual and theoretical issues are expanded in the 
companion volume, The Determinants of De- 
velopment. 


THE DETERMINANTS 
OF ARAB ECONOMIC 
DEVELOPMENT 


Yusif Sayigh 


In this companion to The Economies of the Arab 
World, the author explores the main determinants of 
Arab economic development and sets these in the 
context of the broad political economy of underde- 
velopment. He contends that the most significant 
factors in economic Cevelopment in this part of the 
world are mass and need oriented, and develop- 
ment is seen as involving the whole society. 








December 1977 780 pages December 1977 240 pages 
LC 77-3844 LC 77-3846 
ISBN 0-312-22690-X $50.00, cloth ISBN 0-312-19583-4 $18.95, cloth 
SAUDI ARABIA 2000 THE FIVE FACES 
A Strategy for Growth OF THAILAND 
John Paul ieron An Economic Geography 

Woif Donner 


This book provides both a detailed analysis of the 
structures of the Saudi Arabian economy and a 
growth projection to the year 2000, using a long- 
term simulation model of the Saudi Arabian econ- 
omy. Professor Cleron first examines the present 
structure of the economy, then assesses alternative 
strategies for growth, and concludes by showing 
how this simulation model can be extended to deal 
with other Middle East economies. 


January 1978 
LC 77-9238 
ISBN 0-312-69978-6 


224 pages 
$18.95, cloth 


DEVELOPMENT PLANNING 
IN BANGLADESH 
A Study in Political Economy 


Nurul Islam 


This book illustrates the interaction of economic, 
political and administrative factors in two important 
areas of economic policy-making in Bangladesh: 
first, the problems of domestic resource mobiliza- 
tion, and second, the industrial investment policy, a 
symbol of the government's socialist declarations. 
The author traces the interplay of diverse factors 
and pressure groups in the evolution of the relativ® 
roles of private and public enterprise in the indus- 
trial sector. 


September 1977 280 pages 
LC 77-77354 
ISBN 0-312-19694-6 $14.95, cloth 


To order these books for your library, please write to: 





This is a comprehensive study of the land and 
people of Thailand, the impact of the land on the 
country’s economic activities, and the impact of the 
economically active people on the land. After an 
introductory section,“Thailand—Environment, 
People and Economy.” the author takes a regional 
approach since each of Thailand's five regions (the 
“Five Faces"), has its own distinctive features, 
characteristics, problems, and potentials. 


March 1978 approx. 950 pages, 
LC 77-18118 illustrated 

ISBN 0-312-29423-9 $25.00, cloth 
THE INDIAN ECONOMY 

Poverty and Development 

Pramit Chaudhuri 


The author provides basic information about the 
structure of the indian economy and its recent 
economic record, offering some explanations for 
India's relatively poor economic performance. He 
indicates what different economists have perceived 
to be the major restraints to economic development, 
provides his own analysis of the situation, and 
makes the point that eradication of poverty requires 
a different order of priorities. 


April 1978 approx. 250 pages 
LC 77-088457 
ISBN 0-312-41378-5 $18.95, cloth 


St. Mar tin’s Press 20x5352, new York, N.Y. 10017 
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ECONOMIC DEMOCRACY 


WORKERS’ PARTICIPATION IN CHILEAN INDUSTRY, 1970-1973 
By JUAN G. ESPINOSA and ANDREW S. ZIMBALIST 


HIGH PRAISE FROM ADVANCE 
REVIEWERS: 

“This is a path-breaking piece of work, 
the first careful and systematic study of 
workers’ participation." —Michael Reich, 
Department of Economics, University of 
California, Berkeley 

“Economic Democracy is a richly docu- 
mented indictment of the top down control 
of labor in the production process, and a 
persuasive argument for the possibilities of 
a more democratic and humane work- 
place.’’'—Samuel Bowles, Professor of Eco- 
nomics at the University of Massachusetts 

“|, . Important reading for all con- 
cerned with the humane reorganization of 
economic life. Espinosa and Zimbalist por- 
tray, through an extensive first-hand study, 
the process of enterprise democratization 


in a thoroughness, depth, and cémplexity 
not attained in previous studies in the area 
of worker participation. The authors analyze 
the interaction of social, political, tech- 
nological, and economic variables in a 
manner which clarifies the failures and 
successes of ‘past experiments with worker 
participation and the prospects for its fu- 
ture: implementation. The study at once 
appeals both to social scientists in offer- 
ing a new, systematic methodology for 
future investigation and to practitioners and 
lay readers in presenting lively interpretive 
accounts and quotations from the workers 
involved."’"—Jaroslavy Vanek, Cornell Uni- 
versity, in the Foreword 


1978, 224 pp., $14.00/£9.10 
ISBN: 0-12-242750-5 


ECONOMIC THEORY AND THE CITIES 


By J. VERNON HENDERSON 
A Volume in the STUDIES IN URBAN ECONOMICS Series 


This volume covers the most important 
aspects of theory in urban economics, 
using basic economic models and prin- 
ciples to analyze urban problems, the spa- 
tial aspect of urban organization, and the 
economic relationships among urban 
areas. The book presents equilibrium mod- 
els of the internal structure of a city and 
a system of cities, depicting cities as they 
evolve in a free market economy. The in- 
ternal allocations of resources within and 


CONTENTS: Introduction. The Structure of 
Decision Problems and the Choice of Cri- 
teria. Identifying Costs and Benefits. Quan- 
tifying Costs and Benefits. Shadow Pric- 
ing. The Discount Rate. Social and En- 


between cities by the market are then sub- 
jected to normative analysis to determine if 
they are Pareto-efficient. Also covered are: 
environmental problems and policies (in a 
spatial setting); the housing market and 
landowner decisions; transportation (in 
both static and dynamic contexts); local 
public finance; suburbanization. 


1977, 256 pp., $17.50/£12.40 
ISBN: 0-12-340350-2 


COST-BENEFIT ANALYSIS 3 tanos00x 


By PETER G. SASSONE and WILLIAM A. SCHAFFER 


vironmental Impact Analysis. Sensitivity 
Analysis. Performing a Cost-Benefit Anal- 
ysis. 

1978, 192 pp., $13.50/£8.75 

ISBN: 0-12-619350-9 


Send payment with order and save postage plus 50¢ handling charge. Orders under $15.00 must 
be accompanied by payment. Prices are subject to change without notice. 


U.S. customers please note: On prepaid orders—payment will be refunded for titles on which 
shipment is not possible within 120 days. 


Academic Press, Inc. 


A Subsidiary of Harcourt Brace Jovanovich, Publishers 


111 FIFTH AVENUE, NEW YORK, N.Y. 10003 
24-28 OVAL ROAD, LONDON NW1 7DX 


Please send me the following: 
__.copies, Espinosa/Zimbalist: Economic 
Democracy 
___covies, Henderson: Economic Theory and 
the Cities 
__.copies, Sassone/ Schaffer; Cost-Benefit 
Analysis 


Check enclosed. Bill mew 


NAM Ecs ea 
ADDRESS 


CITY/STATE/ZIP 

New York residents please add sales tax. 

Direct all orders to Mr. Paul Negri, Media Dept. 
AmerEcoRev/5/78 
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North-Holland is proud to 
announce publication of the first 
Letters Journal in Economics 


Editor 
JERRY GREEN 
Harvard University 


An Advisory Board of 
approximately 25 
distinguished economists 
will be announced within the 
next few months. 


TS 
Yi 

North-Holland 
Publishing Company 


P. 0. Box 214, Amsterdam, 
The Netherlands. 


LETTERS 


Many economists today are concerned by the proliferation of 
journals and the concomitant labyrinth of research to be conquered 
in order to reach the specific information they require. To combat 
this tendency, ECONOMICS LETTERS has been conceived and de- 
signed outside the realm of the traditional economics journal. As a 
Letters Journal, it consists of short communications (letters) that 
provide a means of rapid and efficient dissemination of new results, 
models and methods in all fields of economic research. 


e Rapid: Monthly publication insures a brief manuscript turnover 
time. 

ə Efficient:A quick way to stay up-to-date with developments in 

all areas of the field. 

Convenient annual index: each article appearing in Economics 

Letters will be classified by notation. An author and subject index 

will be published in each year’s December issue to facilitate 

reference. 

Concise: Contributions will be limited to a maximum of 4 printed 

pages. 


Call for Letters: Send your contributions (no longer than 1600 
words) to Professor Jerry Green, Department of Economics, 
Harvard University, Cambridge, Mass. 02138, U.S.A. 
ae to authors are available from both the Editor and the 
Publisher. 


Subscription htformation: ECONOMICS LETTERS will commence 
monthly publication in September 1978. One volume comprising 
400 pages and four issues is scheduled for publication in 1978. 
3 volumes totalling 1200 pages in 12 issues are planned for 1979. 


Subscription prices for 1978 and 1979: 

Institutional subscriptions: US$ 50.00 / Dfl. 115.00 per volume 
(4 issues), including postage and handling. 

Private subscriptions: US$ 24.00 / Dfl. 55.00 per volume (4 issues), 
including postage and handling. 


Subscription orders and requests for a free specimen 
copy should be sent to North-Holland Publishing Company. 
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Edited by E. Blaine Liner and Lawrence K. Lynch 


Includes critical studies by leading economists: : 
Comparative Growth and Structure: The South and the 
Nation — Lawrence K. Lynch and E. Evan Brunson 

The Changing Structure of Southern Economy—William H. 
Miernyk 

Financing the Souths Economic Expansion —Charles F. 
Faro 

Income Distribution in the South—Madelyn M. Lockhart 
Energy for the Growing South—Russell L. Howard 

The Causes and Quality of Southern Growth—Mancur 


‘a ECONOM IC S A Myth in the Making: The Southern Economic Challenge 


AANE AA 2 
eaii : 
PA ERE RT PE ae 


and Northern Economic Decline —Carol Jusenius and 
Larry Ledebur 


a | Price: $12.00 (includes shipping charges) _ 
i To order: tear along dotted line and mail with check or 
ir GROWTH money order to: Southern Growth Policies Board, 


Box 12293, Research Triangle Park, N.C. 27709, 


| Enclosed is $ _________ for _______ copies of | 
| THE ECONOMICS OF SOUTHERN GROWTH. ' 
($12.00 per copy) Make cheeks payable to 
| Southern Growth Policies Board. | 
Dg EA 
| 
| 
| 


bg 





Address 
Edited by E. Blaine Liner and Lawrence K: Lynch | 





Jos Openies For Economists 


Available only to AEA members and institutions that agree to list their openings. 
Annual Subscription Rates 


U.S.A., Canada, and Mexico (first class): $12.00, regular AEA members and institutions 
$ 6.00, junior members of AEA 

All other countries (air mail): $18.00, regular AEA members and institutions 
$12.00, junior members of AEA 

Please begin my issues with: 

[] February C] April [] June |] August [] October [] December 


Name 
Address 


First Middle Last 


City State/Country Zip/PostalCode 
Check one: 


C] i am a member of the American Economic Association. 
C] | would like to become a member. My application and payment are enclosed. 
C] (For institutions) We agree to list our vacancies in JOE. 


Send payment (U.S. currency only) to: 


THE AMERICAN ECONOMIC ASSOCIATION 
1313 21st Avenue South 
Nashville, Tennessee 37212 
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ANNOUNCING 


1977 New Edition 
Guide to Graduate Study in Economics 
and Agricultural Economics 


in the United States of America and Canada 


Designed to provide students anticipating graduate study in economics 
and agricultural economics, and their advisors, with information on 
available graduate training programs. 


Includes descriptions of 280 graduate programs, supplemented by 
comparative data and information for prospective students, 
domestic and foreign. 


PUBLISHED BY THE ECONOMICS INSTITUTE, 

University of Colorado at Boulder, Boulder, Colorado 80309 
under the auspices of the American Economic Association 
and the American Agricultural Economics Association. 
PRICE: $11.50 per copy 









INSTITUTE 
















ORDER FORM 


RICHARD D. IRWIN INC. 
1818 Ridge Road 
Homewood, Illinois 60430 


Please send me________ copies of Guide to Graduate Study in Eco- 
nomics and Agricultural Economics in the United States of America and 
Canada, 4th edition. 


Enclosed is my check/money order for $.___ ($11.50 per copy). 


Piease print or type: 


Name 
Address 


City 
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INTERNATIONAL STUDENTS ¢ GRADUATE ADVISORS 
ADMISSIONS OFFICERS ¢ SPONSORING AGENCIES 


THE ECONOMICS INSTITUTE 


for international graduate students and professionals in 
economics and business 


MAKES A DIFFERENCE 
providing specialized transitional and short-term training opportunities 


COMPREHENSIVE SUMMER PROGRAM 
with intensive course work in 


W English E Mathematics 
@ Statistics E Economic Theory 
and 
® Lecture and Seminar Programs on the U.S. Economy, 
Business and Management, Computer Fundamentals, 
Agricultural Economics, and Economic Development 


è Field Trips, Orientation and Intercultural Activities 


® Graduation Certificate, Transcript, and Accredited 
Advanced Course Work 


YEAR-ROUND INTENSIVE ENGLISH PROGRAM 


especially designed for economics and business students 
with sunpiementaty training in mathematics, statistics, and economic theory 
as English proficiency improves 


ENTRY DATES TO SUCCESSIVE FIVE-WEEK TERMS 
Fall Program 1977: September 6, October 10, November 14 (program ends December 16) 
Spring Program 1978: January 16, February 20, March 27, May 1 
Summer Program 1978: June 12, July 17 (program ends August 23) 
Fall Program 1978: September 5, October 9, November 13 (program ends December 15) 


FOR FURTHER INFORMATION CONTACT 
The Director, Economics Institute 


c/o University of Colorado, Boulder, Colorado 80309 
Telephone: 303-492-7337 Cable: Econinst 


Established in 1958 under the sponsorship of the American Economic Association 
and endorsed by The American Assembly of Collegiate Schools of Business 
and The American Agricultural Economics Association 
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. AMERICAN ECONOMIC ASSOCIATION 


ANNUAL MEMBERSHIP RATES. 


Membership includes: 


— a subscription to both 7he American Economic Review (quarterly) plus Papers and Proceedings and the Journal 
of Economic Literature (quarterly) 


@ Regular member with rank of assistant professor or lower or annual income of $12,600 or less „usss $26.25 
© Regular member with rank of associate professor or annual income of $12,600-$21 000 ou essen $31.50 
© Regular member with rank of full professor or annual income above $21,000 ......nusssssusenvesresesesnannvorusnnonnenene $36.75 


® Junior member (available to registered students for three years only; certification and payment must be submitted 
yearly). Student status must be certified by your major professor or school registrat.............ccecsccerssscoresees $13.00 


in countries other than USA add $3.70 to cover postage. 
è Family member (second membership without publications; two or more living at same address) „usasse. $5.25 


Please begin my issues for 1978 with: 


O March O June O September 1] December 
(Includes Fapers and Praceedings) 


Name in full 
First , Middle Last 
Address 
City State/Country Zip/Post Code 


Endorsed by (AEA member) 


Below for Junior Members Only 
| certify that the person named above is enrolled as a student at 


Authorized Signature 


Please send with payment to: American Economic Association 
1313 21st Avenue South 
Nashville, Tennessee 37212 


Dues payable in U.S. currency only; Cashier’s Check or International Money Order preferred. 
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PEE O 
Ninety-First 
Annual Meeting of 
The American 
Economic Association 


to be held in 


CHICAGO, ILLINOIS 


Tuesday, Wednesday, Thursday 
AUGUST 29-31, 1978 


The 1978 Employment Center will be held December 28-30 at the Conrad 
Hilton in Chicago, Illinois. Please note that there will not be an Employ- 
ment Center at the August meetings. 


See the Notes section of the June, AER for the preliminary program. 


The 1979 meeting will be held in Atlanta, GA, December 28-30. 
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-© New and Recent Volumes: of the 


INDEX of ECONOMIC ARTICLES 


The Journal of Economic Literature 
of the 
American Economic Association 
now available at $35.00 per volume 


e Volume XI—1969 
e Volume XII—1970 
- © Volume XIII—1971 
e Volume XIV—1972 
e Volume XV—1973 
¢ Volume XVI—1974 (in preparation) | 


These are a continuation of earlier volumes, l-X (1886- 
1968) in scope and content which are still available 
at $7.95 per copy. 


Special discount of 30% given to members of the 
American Economic Association. 


Distributed by RICHARD D. IRWIN, INC. 
Homewood, Illinois 60430 
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Dear AEA Member: 


By now you should have received a request for biographical 
information for inclusion in the 1978 Handbook of Members. 
We hope that you have returned the information to the 


Chicago Post Office box. 


Between May 26 and June 2 questionnaires will be mailed to 
new members who joined the Association prior to May 4, 


1978. 


Many of you have expressed concern over the omission of 
publications. By condensing the length of each biography, we 
can reduce the total number of pages in the Handbook. This, 


in turn, adds up to substantial savings in printing costs. 


AMERICAN ECONOMIC ASSOCIATION 
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A high-level forum where government officials of 
G 24 nations consult on key issues. 

Members include U.S.A., Canada, Japan, Western 

European countries, Australia and New Zealand, 


ORGANIZATION FOR ECONOMIC COOPERATION AND DEVELOPMENT 
Headquarters 2, rue Andre-Pascal, 75775 Paris Cedex 16, France 





Specialized Periodicals ; Subscription 
with Comparative International Data Susfaoo Ratas Ak 
ECONOMIC SURVEYS. Annual review of each OECD country. Individual surveys, 

$3.06 each, Entire 1978 series: $50.00 $66.90 


ECONOMIC OUTLOOK. A periodic assessment of economic trends and prospects 
in the main trading nations, published each July and December. $8.00 each. 
Annual subscription: 15.00 17.40 


MAIN ECONOMIC INDICATORS. A unique tabulation of international indicators 
of economic activity, Graphics emphasize important changes in key indicators, and a 
quarterly supplement provides additional data on industrial production. Monthly. 


single copy, $4.50 Per year: 45.00 66.30 
STATISTICS OF FOREIGN TRADE, SERIES A. (A/so on microfiches) 
Monthly, $4.50 each. Annual subscription: 45.00 64.20 


OECD FINANCIAL STATISTICS. A unique collection of data on financial markets 
in 16 European countries, the United States, Canada and Japan. /ssued yearly, with 
five periodic supplements, and monthly reports updating interest rates. 84.00 107.30 
FINANCIAL MARKET TRENDS. Comprehensive commentary, statistics and 
charts of current developments and future trends. 5 issues per year, $7.00 each. 


(Sample issue freé on request) Annual subscription, starting with October, 1977: 30.00 31.90 
QUARTERLY NATIONAL ACCOUNTS BULLETIN. Covers USA and 9 other 
OECD countries. Annual subscription: 11.00 13.80 


QUARTERLY OIL STATISTICS. Contains rapid data on crude oil and products, 
including production, refinery output, trade, bunkers and stocks. Imports and ex- 
ports are shown by 41 origins and 29 destinations. Each issue $10.00. By air 
$11.60. Per year: 30.00 36.40 


GUIDE TO LEGISLATION ON RESTRICTIVE BUSINESS PRACTICES. Includes 
a selection of relevant court and administrative decisions, up-dated by periodic 
supplements. 4th Revised Edition, including the eight series of supplements to date: 250.00 


LIAISON BULLETIN. Summarizes research under way in research and training 
institutes throughout the world. 4 Issues yearly. 6.50 13.20 


NUCLEAR LAW BULLETIN. Legislative and regulatory activities, case law and 
administrative decisions, international organizations and agreements. 


2 issues plus supplements yearly (first issue #21, June 1978): 9.00 11.50 
PULP AND PAPER. Quarterly data on stocks, production and trade. 
Each issue $4.00 Annual subscription: 12.00 16.10 


LABOUR FORCE STATISTICS. New quarterly supplement to yearbook “Labour 
Force Statistics”. Annual subscription: 11.00 12.60 


OECD OBSERVER. Illustrated bi-monthly magazine 
selectively covering the full range of OECD activities, 
and including announeements of new OECD publications. 


Each issue, $1.50. l 
6 issues yearly: 7.50 10.20 












Ask for details of Blanket Orders and Selective Standing Orders. 
Send orders and requests for free catalog to: 

OECD PUBLICATIONS CENTER SUITE 1207E 
1750 PENNSYLVANIA AVENUE, N.W. WASHINGTON, D.C. 20006 (202) 298-8755 
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AMERICAN ECONOMIC ASSOCIATION 
Organized at Saratoga, New York, September 9, 1885 


Presidents 
FRANCIS A. WALKER,* M.I.T., 1886-92 
CHARLES F. DUNBAR,* Harvard, 1893 
JOHN B. CLARK,* Columbia, 1894-95 
HENRY C. ADAMS,* Michigan, 1896-97 
ARTHUR T. HADLEY,* Yale, 1898-99 
RICHARD T. Evy,* Wisconsin, 1900-01 
EpwIn R. A. SELIGMAN,* Columbia, 1901-03 
FRANK W. TaussiG,* Harvard, 1904-05 
JEREMIAH W. JENKS,* Corneil, 1906-07 
SIMON N. PATTEN,* Pennsylvania, 1908 
Davis R. Dewey,* M.I.T., 1909 
_ EDMUND J. JAmEs,* Illinois, 1910 
HENRY W. FARNUM,* Yale, 1911 
FRANK A. FETTER,* Princeton, 1912 
David KINLEY,* Ilinois, 1913 
Joun H. Gray,* Minnesota, 1914 
WALTER F. WiLtcox,* Cornell, 1915 
THomas N. Carver,* Harvard, 1916 
` Jonn R. ComMons,* Wisconsin, 1917 
` IRVING FISHER,* Yale, 1918 
- HENRY B. GARDNER,* Brown, 1919 
HERBERT J. DAVENPORT,* Cornell, 1920 
JacoB H. HOLLANDER,* Johns Hopkins, 1921 
HENRY R. SEAGER,* Columbia, 1922 
CARL C. PLEHN,* California, 1923 
WESLEY C. MITCHELL,* Columbia, 1924 
ALLYN A. YOUNG,* Harvard, 1925 
EDWIN W. KEMMERER,* Princeton, 1926 
Tuomas S. ADAMS,* Yale, 1927 
FRED M. TAYLOR,* Michigan, 1928 
Epwin F. GAy,* Harvard, 1929 
MATTHEW B. HAMMOND,* Ohio State, 1930 
ERNEST L. BOGART,* Illinois, 1931 
GEORGE E. BARNETT,* Johns Hopkins, 1932 
WILLIAM Z. RIPLEY,* Harvard, 1933 
Harry A. Mitus,* Chicago, 1934 
JOHN M. CLarRK,* Columbia, 1935 
ALVIN S. JOHNSON,* New School, 1936 
OLIVER M. W., SPRAGUE,* Harvard, 1937 
ALVIN H. HANSEN,* Harvard, 1938 
JACOB VINER,* Chicago, 1939 
FREDERICK C. MILLS,* Columbia, 1940 
SUMNER H. SLICHTER,* Harvard, 1941 
Epwin G. Nourse,* Brookings, 1942 
ALBERT B. WOLFE,* Ohio State, 1943 
Joseru §. Davis,* Stanford, 1944 
I. L. SHARFMAN,* Michigan, 1945 


PAST OFFICERS 


CALVIN B. Hoover,* Duke, 1953 

SIMON KUZNETS, Pennsylvania, 1954 
JOHN D. BLack,* Harvard, 1955 

EDWIN E. WITTE,* Wisconsin, 1956 
Morris A. COPELAND, Cornell, 1957 
GEORGE W. STOCKING,* Vanderbilt, 1958 
ARTHUR F. Burns, Columbia, 1959 
THEODORE W. SCHULTZ, Chicago, 1960 
PAUL A. SAMUELSON, M.L.T., 1961 
EDWARD S. MAson, Harvard, 1962 
GOTTFRIED HABERLER, Harvard, 1963 
GEORGE J. STIGLER, Chicago, 1964 
JOSEPH J. SPENGLER, Duke, 1965 

Fritz MACHLUP, Princeton, 1966 
MILTON FRIEDMAN, Chicago, 1967 
KENNETH E. BOULDING, Colorado, 1968 
WILLIAM J. FELLNER, Yale, 1969 

WASSILY LEONTIEF, Harvard, 1970 

JAMES TOBIN, Yale, 1971 

JOHN KENNETH GALBRAITH, Harvard, 1972 
KENNETH J. ARROW, Harvard, 1973 
WALTER W. HELLER, Minnesota, 1974 
ROBERT AARON GORDON,* California, 1975 
FRANCO MODIGLIANI, M.I.T., 1976 
LAWRENCE R. KLEIN, Pennsylvania, 1977 


Secretaries 
RICHARD T. ELY,* 1886-92 
EDWARD A. Ross,* 1893 
JEREMIAH W, JENKS,* 1894-96 
WALTER F. WILLCOX,* 1897-99 


Treasurers 
EDWIN R. A. SELIGMAN,* 1886-90 
FREDERICK B. HAWLEY,* 1891-95 
CHARLES H. HULL,* 1896-99 


Secretary-Treasurers 
CHARLES H. HuLt,* 1900 
FRANK A. FETTER,* 1901-06 
WINTHROP M. DANIELS,* 1907-08 
Tyomas N. Carver,* 1909-13 
ALLYN A. YounG,* 1914-20 
Ray B. WESTERFIELD,* 1921-25 
FREDERICK S. DEIBLER,* 1925-35 
JAMES WASHINGTON BELL,* 1936-61 
HAROLD F. WILLIAMSON, 1962-70 
RENDIGS FELS, 1971-75 


E. A. GOLDENWEISER,* Institute for Advanced Study, 


1946 
PauL H. DouGtas,* Chicago, 1947 
JosepH A. SCHUMPETER,* Harvard, 1948 
HowarD S. ELLIS, California, 1949 
FRANK H. KNIGHT,* Chicago, 1950 
Jonn H. WILLIAMS, Harvard, 1951 
HAROLD A. INNIS,* Toronto, 1952 


Editors 
Davis R. Dewey,* 1911-40 
PAUL T. HOMAN,* 1941-51 
BERNARD F. HALEY, 1952-62 
JOHN G. GURLEY, 1962-68 
ARTHUR SMITHIES, 1963-68 
*Deceased 
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THE NEW WORLD OF 
ECONOMICS: Explorations into 
the Human Experience, 
Revised Edition (paperbound) 

- Richard B. McKenzie, Clemson 
University, and Gordon Tullock, 


Virginia Polytechnic Institute and 
State University 





A om 


. ft MACROECONOMICS, 
Bind Revised Edition 

Paul Wonnacott, 
University of Maryland 






ECONOMIC ANALYSIS: Theory 
‘ and Application, Third Edition ` 
- The late C. E. Ferguson, and 
S. Charles Maurice, a 
seleleteles Texas A & M University 
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All texts are available now! «+. 


Examination copies for adoption consideration available on 
request. Please indicate course title arid text presently used. 











University of Calitornia at Davis 
- READINGS IN MONEY, NATIONAL vn 
-POLICY, Fourth Edition i 


CASES IN COLLECTIVE BARGAINING AND INDUSTRIAL RELATIONS: 
A Decisional Approach, Third Edition (paperbound) |.’ 


Sterling H. Schoen and Raymond L: Hilgeért, Both of Washington University 


f Homewood, Illinois 60430 
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INTERNATIONAL ECONOMICS, 
Sixth Edition 
Charles P. Kindleberger, 


Massachusetts Institute of Technology, 
and Peter H. Lindert, 


HISTORY OF ECONOMIC 
THOUGHT, Third Edition 


l. H. Rima, Temple University 
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(paperbound) 


Edited by Ronald L. Teigen, 
University of Michigan 
Ae. 
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